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Preface 


Prior to the plant entomology program review of the Insect Biochemistry, 
Insect Genetics and Cellular Biology, and Oilseeds Research Units, Red River 
Valley Agricultural Research Center, Fargo, ND held on August 14-16, 1989, 
discussions between NPS, Area, and Center management led to a number of 
observations concerning the plant entomology program. It was noted that in 
1964 two entomology research units had been established in the Metabolism and 
Radiation Research Laboratory - one for fundamental research on the discovery 
and development of genetic approaches to insect control, including the use of 
radiation-induced sexual sterility; the other to explore aspects of insect 
growth and development to serve as the basis for the development of selective 
insecticides by the private sector. These two units were highly productive 
and they earned a very high prestige. In fact, over those 15 years or so the 
Metabolism and Radiation Research Laboratory became a "port-of-call” for 
leading and aspiring entomologists from all over the world. In 1987 the units 
were merged into one unit, namely the Insect Biochemistry and Molecular 
Genetics Research Unit with approximately 18 SY's reporting to one Research 
Leader (RL). In March of 1989, this unit was again split into two units, each 
containing nine scientists in order to distribute the administrative and 
management work load between two research leaders. 


NPS feels that Fargo should be recognized as one of the Agency's premier 
locations devoted to excellence in molecular entomology and insect genetics. 
To ensure a continuing defined and clear mission, and to ensure that the two 
units are organized and staff effectively so as to continue to provide program 
impact in molecular entomology and insect control, additional strategic 
planning relative to molecular entomology was undertaken after the review, 
including program analysis and a Molecular Entomology workshop (see 

Appendix B). Assessments of the research program necessitated some changes in 
assignments of scientific, technical and support staff, in addition to program 
redirections and reallocation of resources among the CWU projects. This 
report documents the subject matter of the review held August 14-16, 1989, at 
Fargo and the interim actions, and details the NPS recommendations for the 
research thrusts and problems to be addressed by the plant entomology program 
(see Appendices A, B, D, E, and F and Sections IV and VI for further details). 


Robert M. Faust 
National program Leader 
ARS National Program Staff 
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Center Overview 


Mission: 


The Red River Valley Agricultural Research Center oversees the research at 
three laboratories on the North Dakota State University campus at Fargo, ND: 
1) the Biosciences Research Laboratory; 2) the Northern Crop Science 
Laboratory; and 3) the Hard Red Spring and Durum Wheat Quality Laboratory. 
Research at the BRL includes the metabolism and biochemistry of agricultural 
chemicals in plants and animals, and regulation, reproduction, and metabolism 
of biologically active chemicals in insects, reproduction and genetics of 
insects and screwworm research. The NCSL conducts research that helps expand 
and retain profitable production of barley, hard red spring wheat, durum, 
sunflowers, and sugarbeets. Work at the HRSDWQL is directed toward developing 


new methods of measuring wheat quality and monitoring quality of current 
production. 


History: 


Dr. Harold Flor, a plant pathologist, was the first ARS scientist to be 
located at Fargo in the early 1930's. Over the next 30 years, several 
additional ARS scientists were added in the areas of agronomy, plant pathology 
and chemistry and located in the respective University departments. They 
worked with flax, wheat, barley and sunflowers. 


The Metabolism and Radiation Research Laboratory (now the Biosciences 
Laboratory) received its first planning funds in 1960 in response to national 
concerns about the use of chemicals in food production. The Laboratory opened 
in 1964 with Dr. R. C. Bushland as director. In 1983, Congressional funding 
provided for the construction of the new Northern Crop Science Laboratory 
which was occupied in May 1988. There are presently 126 total ARS employees, 
including 49 scientists, at the Center. Over the years, ARS has had numerous 
cooperative agreements with the Agricultural Experiment Station and University 
departments. Many of our scientists have Adjunct Professor appointments at the 
University. 


From its inception, the BRL contained two entomological management units, 
Insect Genetics and Radiation Biology, and Insect Physiology and Metabolism. 
These two organizational units remained until 1987 when they were combined 
into one unit, named Insect Biochemistry and Molecular Genetics, containing 18 
scientists. In March 1989, this unit was split into two units, Insect 
Biochemistry, and Insect Genetics and Cellular Biology, each containing nine 
scientists. 


Don C. Zimmerman 
Director 
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I. EXECUTIVE SUMMARY 


A plant entomology program review of the Insect Biochemistry, Insect 
Genetics and Cellular Biology, and Oilseeds Research Units was held on 
August 14-16, 1989, in Fargo, ND with a follow-up of the review made on 
April 23-25, 1990. The purpose of the review was to: (1) assess current 
research activities and objectives in relation to the ARS mission and its 
priorities, and assess the focus of the program, its relevance, progress, and 
its impact on ARS objectives; (2) identify researchable knowledge gaps; (3) 
define additional research activities in terms of the Laboratory's mission 
that can be accomplished with existing and/or recommended new resources; and 
(4) formulate recommendations for future research. Participants included 
representatives from the ARS National Program Staff (NPS), management, and 
scientists of the three research units, as well as collaborators. A decision 
was made by NPS that a full report of the program review and complete 
documentation of the recommendations would be delayed until a new research 
leader for the Insect Genetics and Cellular Biology Research Unit was 
appointed to fill the vacated position and a workshop was held to address the 
Agency's research program in molecular entomology and insect genetics with 
guidance from the NPS in the interim. 


The Fargo plant entomology research program over the next 5 years is to focus 
on developing molecular and cellular approaches for the control and management 
of pest and beneficial insects. Ten broad areas of research emphasis that 
represent important continuing and/or high priority needs are recommended: 


(1) Define the neuroendocrine role in regulating biochemical changes involved 
in reproduction and development. 


(2) Determine the endocrine control of synthesis of cuticular waxes which 
function as pheromones and kairomones. 


(3) Determine the biosynthesis and function of unique long-chain keto and 
methyl-branched alcohols in insect metamorphosis. 


(4) Develop molecular genetics and DNA vectors for genetic engineering. 
(5) Define bioregulation of insect reproduction and development. 

(6) Develop cryopreservation methodology for insect germplasm. 

(7) Define the genetics of natural insect populations. 


(8) Develop breeding lines of sunflower with resistance or tolerance to 
insects. 


(9) Determine insect-host plant interactions of sunflower pests. 
(10) Determine the bionomics of major sunflower insect pests. 
Pest insects to be addressed include Heliothis sp., cotton boll weevil, corn 


rootworm, Russian wheat aphid, sunflower head moth, banded sunflower moth, red 
sunflower seed weevil, stem weevil, cabbage looper, and the diamondback moth. 
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Address: ERL, PG E2X S6&74-NDSU STATION 
FARGC, NO 58105 
FARGO NORTH SAKOTA 55.105 


Research Leader? DENNIS Re. NELSON 
SUPERVISORY RESEARCH CHEMIST 


Telephone Number: €701)239-1286 


Mission Statement: 


The mission of the Insect Biochemistry Reseercn Unit is to develop 
molecular approaches for the biorational control of insect pests. Study 
areas include: (1) define the neuroendocrine rol2 in regulating biochemical 
changes involved in reproduction and development: (2) determine the 
endocrine control of synthesis of cuticular waxes which function as 
pheromones and kairomones; (3) determine the biosynthesis and function of 
unique long-chain keto and metnyl-branched elechols in metamorphosis of 
lepidopteran pupae; (4) determine insect-host plant interactions of sun- 
flower pests; (5) conduct basic screwworm research in support of APHIS. 
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11/09/790 Agricultural Reseercn Service 4 
Research Management Information System 


Research units 


Modecode: 5442-05-15 NORTHERN PLAINS AREA 
FARGO, NORTH DAKOTA 


RED RIVER VALLEY G4GRICULTURAL RESEARCH CENTER 
ENSECTMGENETICSe AND CELLULAR EIOLOGY 
Address: SRL, PO EDX S674-NOSU STATICN 
FARGO, ND 58105 
FARGO NORTH GAKCTA 53105 


Research Leader: SUDHIR KARL NARANG 
SUMS MESH (eh Syne Sf 


Telephone Numbers: €701)239-1270 
Mission Statement: 


The mission of the Insect Genetics end Cellulér Eiology Research Unit is to 
develop cellular and molecular approaches for the control and management of 
pest and beneficial insects. Research ereas include: €1) Molecular 
Genetics and DONA vectors for genetic engineering, (2) bioregulation of 
insect reproduction and development, (€3) cryopreservation of insect 
germplasm, and (4) the genetics of natural insect populations. 
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11/09790 Asricultural Researcn Service 
Researcn Managemant Information System 


Research Units 


Modecodes 5442-05-20 NORTHERN PLAINS ARES 
FARGO, NORTH DAKOTA 
RED RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
Ulises kusuecslARCH 


FARGO, NO 58105 
FARGG NORTH DAKOTA 58105 


Research Leader: BRADY. As VICK 
SUPV. PES. CHEMIST 


Telephone Number: 701-239-1310 
Mission Statement: 


The mission of the unit is to: (1) Reduce the cost of sunflower production 
by developing breeding lines of sunflower with imeroved yield potential, 
quality characteristics and resistance or toler2nce to diseases and 
insects; (€2) Collect end classify wild helianthus species and evaluate for 
traits; €3) Develop new cytogenetic methods for crossing wild helianthus 
species with H. Annuus; (4) Determine the role of oxygenated fatty acids in 
growth and differentiation of oil-seed crores; sand (5) Determine the 
bionomics of the sunflower stem weevil, sunflower beetle, and banded 
sunflower moth. 
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III. Objectives of the Plant Entomology Program Review 


Assess current research activities and objectives in relation to the ARS 
mission and its priorities, and assess the focus of the program, its 
relevance, progress, and its impact on ARS objectives. 


Identify researchable knowledge gaps, if any. 


Define additional research activities in terms of the ARS mission that can 
be accomplished with existing and/or recommended new resources. 


Formulate recommendations that will make the program even better, and that 


will help guide the activities of line and staff officials for future 
research. 


IV. Current CWU Projects: Plant Entomology 
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Agricultural Research Service 
Research Management Information System 
ARS Progect System 

11709790 


Executive Summary Sneet 
For ARS Project No. 5442-24090-017-000D 
Accession Number 0143478 
Mode Code 5442-05-35 
Appropriated 


SFFECT OF THE HOST-PLANT AND PHOTOPERIGD ON 
INSECT REPRODUCTION 


NORTHERN PLAINS AREA 

FARGO, NORTH DAKOTA 

REO RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
INSECT BIOCHEMISTRY RESEARCH 


Project Status: ACTIVE Start: 94/13790 Term: 04/17/95 


Current Official Funding Le2veals: 


Net to Location: Permanent Temporary 
FY 90 $ 314,190 $ ~205,018 
FY 91 $ 314,190 $ 0 


eaeue Official Strategic Plan Codes xe 


204-01.1.¢ 40% 
24.-01.3.¢ 60% 


Reason Project was Initiated: Normal Progression 

Comments: 

Replacing CRIS Frojects #5442-24000-005-000 & 5442-24000-097-000. 
PERMANENT fund transfer of £314,190. Revised Projact Statament on file in 
Area Office. NOTESChange in 4617 per NPL CM3G) 5730790 


APPROVED: 


Area Director: on 04/09/90 by T. J. Army 
Assoc Depty Aamin: on 04/13/99 by Robert R. Oltjen 


Created: on 04/04/90 &8y M81 
Last Modified: on 05/30/90 By M36 
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Form 40-416 Document Printed 11799790 sere CFE ICIAL PROJECT sists: 
USDA ~ate odified: 05730799 
BSaSARCn PROJECT _DESCa-RESe 2ESyME 
1. Accession: 2-4, Agency IC: 5S. Project Numoser: 6. Status: 
0143478 ARS 5442-95-36 5442-24000-917-000 A=ACTIVE 
te (aitle: EFFECT GF THE HOST=PLANT AND PHOTOPERIOO IN 
INSECT REPRODUCTION 
8. Performing Organization: 0009 8749 Responsidle Organization: 9095 «3732 
NORTHERN PLAINS 
AREA QFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/ZipsCong. Oris ts City/State/Zip 

FARGO EC RRECOLIGINS 
NORTH DAKOTA 58105 21 COLORADO 80526 
12. Investigator(s): 

ZSARKER J F RIEMANN JG 152 Research Location on Zamcu: 

P = NO 
Project Type: 12-4. 

17-1. D=Appropriated URS = ow 6 $314,190 19-2. 2-00 20. = 


21. Facilities: aA = FEDERALLY CWNED 
222 Regional Project Number: 

As - - 5 = = 
24. OBJECTIVES: 
Determine factors involved in feedincg/oviposition of sunflower stem weevil 
Cylindrocopturus adspersus & 1n oviposition of sunflower banded head moth 
Cochylis hospes. Develop methods to 2ssess seed damage by insects using 
computer video image analysis. Determine cellular mechanisms involved in 
Passage of sperm bundles through basilar membrane in testes of lepidopteran 
pests of sunflowers & determine cellular mechanisms involved in sperm 
maturation & spermatophore formation in vas deferans. 
25-2 APPROACH? 
Cevelop bioassay metnods for feeding and ovipnositional plant attractant 
chemicals for sunflower pests. Isolate and identify active chemicals and 
verify structures by synthesis. Conduct cytological and chemical analysis 
of secretory material involved in sperm movement and maturation. Oetermine 
mechanisms of continuous light induced sterility. 
27- KEYWORDS: 
SUNFLOWER HELIANTHUS STEM WEEVIL CYLINCROCOPTURUS ADSPERSUS BANDED MOTH 
COCHYLIS HOSPES GYPSY MOTH LYMANTRIA OISPAR PHCTOPERIID OVIPOSITION 
ATTRACTANT FEEDING 


pi poten hs ds 8 Bacommenged________________ Approved Cencurrad.__ 
ee SO0a SUC See ee eee ae ae VGN aly BAY da LADIES TeS RY of a pe eg A240 2et2ee 
RLS DENNIS Re. NELSON A 04/05/90 ! NPL1?: Rodert Me. Faust A 04/1573? 
LO: DON C ZIMMERMAN N 04/06/90 ! NPL23: Philip A. Miller A 04/13792 
ADS Te Je Army 4 04/99/90 ! NPL3: 00/00/05 
FAQS 00/00/99 ! 3BPMS: Joserh S. Garbarino A 05/23/27 

EROS Robert 8. dltjen A 04/12/7972 
28. Award Date: Ze omar to Oat e. 30. Termination Cate: Duration: Cmonths) 


00700700 04/18/90 94/17/95 040 
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=orm 40-417 Document Printed 11/09/7930 IPP Lak PRO SEC) tanec: 
1. Accession: 2-4. Mode Code: Se Project Numbers Date Last Modified 
01434782 ARS 5442-05-35 5442-24000-017-905 95/30/90 

Net to Location 

STPCS) 2.64-01lelec Genetic 8lueprint-Cells 40% 1255575 
224.01.3.¢ Plant-Insect Interactions O04 eee ee 1322215. 

Total Net to Location: $314,159 

B26 Basic Research: 90% 23829 laa 
33.6 Applied Research: 10% 31,419 
34. Development Effort: OA eee ae 2. 
see a ces as Cater oe at ae ae sg es ees ee et ore ne Loteeeigle co LOCe tL On. eee $31421290. 

Commodity Activity Research Problem Field of Prime Net to 

pipet. ~fode_______Code_______Area Code. _____Science Code 3 =i cation. 
366 2500 4500 rani f OL22 45 141,235 
Slee 2500 4500 207 9214 40 12535 574 
38. 6500 4300 318 0412 13 eee oe ee 472122. 
Total Net to Location: $214,151 
~Classa_._Code___ Description awe not Heese De oa ae eee Nateto Location. 
Commodity 2550 SUNFLOWER 85 2675052 
Commodity 6510 INSECTS 1 Ae Le Ay se OO: 473125. 
Total Neat. to Location: $314,191 

Activity 4527 GYPSY MCTH 15 475129 
Activity 4560 REPROD sGROWTH,SEV-INSECTS 35 199,957 
Activity 4562 SBEHAV MCD AGENTS=-INSECTS 20 $2,535 
Activity 4564 INSECT/HOST INTERACTIONS 15 47,129 
Activity 4940 REP2O0,GROWTN,CEVELCPMENT 5 onfoti nk W Oe Pa ey 
Total Net to Location: $314,192 

Special £1A1 ENERGY CROPS PRODUCTION 109 314,129 
Special N668946 SCS = SOIL CONS=R SER 89 / SSh,252 
Special SABI ZNSEETS ZLOLIGY eS sGONTROL* 100 314,129 
Special WQBIC BIOCONTROL 30 SWAT RUS i 
Special XPR ENVIRONMENTAL POLLUTION 100 314,139 


x Notes Rounding may caus? minor aifferences in calculated value compared to 
tne actual Net to Loc2tionr. 
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Agricultural Research Service 


Research Mansqemaent Information System 
ARS Project System 
11/9939790 


Executive Summary Sheet 
For ARS Project No. 5442-24000-022-00D0 
Accession Number 0144788 
Mode Code 5442-05-35 
Appropriated 


HORMONE-NEURCHORMONE INTERACTIONS AFFECTING 
DEVELOPMENT, OITAPAUSE, ANC REPRODUCTION 


NORTHERN PLAINS AREA 

FARGOs NORTH DAKOTA 

REO RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
iNSECT BIOCHEMISTRY RESEARCH 


Project Status: ACTIVE Start: 10/01/90 Term: 09730795 


Current Official Funding Levels: 


Net to Location: .. Permanent Temporary 
FY 91 $ 32505948 $ 0 


2-4.01.2.8a 60% 

Let eDlscet 40% 
Reason Project was Initiated: Normal Progression 
Comments: 


Replacing CWU 5442-24000-003-000. Permanent fund transfer of $250,948. 
Project statement & peer review on file in Area Office. 


APPROVED: 


Area Oirector: on 06/21/90 by T. J. Army 
Assoc Depty Admin: on 06/22790 py Waldemar Klassen 


Created: on 06/15/90 38y M31 
Last Moaified: On JT403/90u.8y DEC 
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Form 40-415 Document Printed 11709750 meee JFRFICTAL PROJEC Taccrsc:: 
USDA Date Modified: 07703790 
SSSEARCH_ PROVECT_DESC.-25S. 2ESUME 
1. Accession: 2-4, Agency IC: 5e Project Numver?: Se Status: 
0144788 ARS 5442-05-35 5 442-24000-022-005 A=ACTIVE 
Pen THe) art HORMCNE=NEUROKORMONE INTERACTIINS AFFECTING 
OEVELOPMENT, CIAPAUS=, AND REPRIDUCTION 
3. Performing Organization: 0090 8749 Responsible Organization: 9095 8739 
NORTRERN PLAINS 
AREA CFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/Zip/tons. Dis te City/State/Zip 
FARGO PORT “COLLINS 
NORTH CAKOTA S81G5 Oo CCEQR400 80526 
12. Investigator(s): 
ADAMS aes SUCKNER SS) Ss 1556 Research Location on Camcu:: 
NELSON DR 4 = Yes 
Project Type: 13-4. 
17-1. O=Appropriated 17-2. = 19-1. $350,948 19-2. Wet Orcs 9% 


21. Facilities: A = FEDERALLY OWNED: - 
22. Regional Project Nunter: 

As - - 53 - = 
24. OBJECTIVES: 
Tne objective of the research is to define the endocrine and neuroendocrine 
interactions with tne neurosecretory cells, ovaries, fatbody and the 
epidermis that regulate Dlosynthesiss storages, and release of natural 
products that are essentisl to reproductions, developmanty, and homeostasis. 
The occurrence of Proteins, feptides, hydrocarbons, and hormones in these 
processes will be characterized and the identity of biologically active 
cnemicals determined. 
254 APPROACH: 
A dDioassay for ZCNH will be developed in th2 housefly and production of 
ecdysteroids measured by RIA. The isolaticn of ECNK will be carried out by 
HPLC. Characterize =£ONH receptor Qinding for development of potential 
control technology. Determine the effects Of JH,» ECO, EDNH and JH on 
vitellogenin metabolism and evaluate their potential for control technology 
Describe the role of the ovaries and hormones in reprogramming epidermal 
tissue involved tne synthesis of the sex pneromone. Develop antibodies 
against the proteins of urate granules», isolate the RNA’s involved in the 
Prot2in synthesissy and develcp probes for DNA to determine the role of 
ecdysterolids in gene expression. Determine the normonal mechanisms control- 
ling the storage and release of uric acid from c2lls. 
2te KEYWORDS: 
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Net to Location 
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Total Net to Location: $350,942 

Sele Basic Research: 100% 250,942 
33% Applied Research: 0% 9 
24. Development Effort: O20 i een. ae i 
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Commodity Activity Research Problem Field Prime Net to 

oe Sadsy see SSC sueSMeMNeMiroanGatg BOMuscisicgucode. cz ne tese 
36 6500 4900 a1 0410 40 140,779 
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11/09730 


Executive Summary Sheet 
For ARS Project No. 
Accession Number 0144805 
Mode Code 5442-05-35 
Appropriated 


METABOLISM QF 
ESTERS DURING 


HYDROCARBONS, 
GROWTH, 


NOVEL ALCOHOLS, & WAX 
METAMORPHOSIS, DIAPAUSE & RE 


NORTHERN PLAINS AREA 
FARGO, NORTH DAKOTA 
RED RIVER VALLEY AGRICULTURAL RESEAQCH CENT=R 
INSECT BIOCKEMISTRY RESEARCH 

Project Status: ACTIVE 


Start: 10/9179 


Current Official Funding Levels: 


Net to Location: 
FY 91 


Permanent 


$ 302,160 


38 ERE Re Bes 


Official Strategic Plan Codes 
24,016 Ita 100% 
Reason Project was Initiated: Normal Progression 

Comments: 


Replacing CWU 5442-24000-004-002,. Permanent fund 
Project statement and peer review on file in Area 


APPROVED: 
Area’ Direc toretticni®06721/909byeT.od. Army 
Assoc Depty Admin: on 05/22/90 by Waldemar 
Created: on 05/18/90 By M81 


Last Modified: 


5442-24000-023-000 


G Term: 09730795 


Temporary 
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transfer of $302,140. 
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USDA Date Modified: 9077/703/90 
RESEARCH PROVECT_DESCa-RES, QESyME 
1. Accession: 2-4, Agency ID: 5e Project Numoer: Se Status: 
01443805 ARS 5442-05-35 §442-24000-023-005 AZACTIVE 


7. Title: METABOLISM OF HYDROCARSONS, NOVEL ALCOHOLS, & WAX 
ESTERS DURING GROWTH, METAMORPHOSIS, DIAPAUSE & RE 
3- Performing Organization: 0000 8749 Responsidle Organization: 9095) 8735 
NORTHERN PLAINS 
AREA OFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/lip/Cong. Oits't . City/State/Zip 
FARGO FORT COLLINS 
NORTH DAKOTA 5820 5090.1 COLIRA09 80526 
12. Investigator(s): 
NELSON OR PEMONTS 2 1G 15. Rasearech Location on Campus: 
ADAMS Tos BUCKNER iJ S PB = NO 
Project Type: 13-4, 
17-1. D=Appropriated Li~ Zen 65 139-1. sS02s SOS 19=2 ome t 0) 20. 31 


Zl. Facilities: A = FECDERALLY OWNED 
22 Regional Project Number: 

Dis = - B83 - = 
24. OBJECTIVES: 
Characterize specific components of surface waxes that function as 
semilochemicals or can be used as taxonomic indicators, describe their 
biosynthetic pathway ang role of endocrine system in regulating 
biosynthesis. Determine the biosynthetic pathways for novel long-chain 
keto-alcohols during diapausey, and of novel long-chain methyl=-branched 
alconols during the pupal stages investigate potential inhibitors. 
Determine how tnese pathways relate to those for fatty acid biosynthesis. 
254 APPROACH: 
Use Diochemicaly, immunological, and radioisotope techniques to determine 
Diosynthesis/storage/transport/function/smatabolism of lipids, waxes, 
long-chain alcohols and keto-alcohols, and long-chain methyl-branched 
alcohols and hydrocarbons in diapausing and developing insects. Survey 
insect orders to determine the range of their occurrence. Identify, 
quantitate and determine the fate of novel waxeS,s alcohols and hydrocarbons 
using capillary gas chromatography-mass spectrometry, NMR, etc. Verify 
structures by chemical synthesis. Determine the source of propionate used 
for methyl branches and how the sp2cific position of the methyl branch is 
controlled. Develop cell-free olosynthetic systems to isolate and 
characterize enyzme systems involved in tne Synthesis and metabolism of 
these compounds. Determine their biological activity by developing 
appropriate bioassays. Determine the regulation of the metabolism of 
tnese waxes, alcohols, and hydrocardons by hormones and the availability of 
substrates. 
27- KEYWORDS: 
INSECTS METHYL BRANCHED ALKANES LONG CHAIN METRYL 3RA4NCHED ALCTHELS 
LONG CHAIN KETO ALCIHOLS LONG CHAIN KETO ALDEHYDES BIOSYNTHESIS 
SURFACE WAXES PUPAE OIAPAUSE 
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1. Accession: 2-4. Mode Code: 5e Project Numner?: Date Last Modifiei 
9144805 ARS 5642-05-35 5442-24000-923-005 07/03/90 

Net to Location 
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BiSis Applied Research: 0% 3) 
34. Development Effort: 04 ye oe ee Al 
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Total Nat to Location: S329 25 14% 
aaaasna se Gda= lescription= ss.) 00 mele smi ee os Pm Ge N2t_fo_lLocation 
Commodity 6510 INSECTS sl) Geel Od at = ak) RST ane. ana 202s 150— 
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Notes Rounding may cause minor differences in calculated vsalue compared to 
tne actual Net to Lecation. 
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Ex2cutive Summary Sheet 
For ARS Project Now 5442-22009-005-00D 
Accession Numoer 0143113 
Mode Code 5442-05-15 
Appropriated 


MCLECULAR GENETIC APPROACHES FG2 THE 
TRANSFORMATION OF PEST AND SENEFICIAL SNSECTS 


NORTHERN PLAINS AREA 

FARGO, NORTH DAKOTA 

REO RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
INSECT GENETICS ANC CELLULAFP 2I0LOGY 


Project Status: ACTIVE Start: 08/04/83 Term: 08/03/93 


Current Official Funding Levels: 


Net to Location: Permanent Temporary 
FY 88 § 2405254 $a) 0 
FY 89 $ 2375861 $ ' 0 
FY 90 $ 2495376 $ 25,000 
EYao) $ 350,689 2 0 


2.2.01.1.9g 50% 
222.-05.1.a 592% 


Reason Project was Initiated: Normal Progression 


Comments: 


APPROVED: 


Area Director: on Dy 
Assoc Depty Admin: on 10/25/90 by Darrell ©. Cole 


Created: on 07/19/88 3y SRK 
Last Modified: on 10/25/90 By MBG 
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Form A0-415 Document Printed 11/09/90 serexeasexQFFICIAL PROJEC Tercksce: 
USDA Date Modified: 10/25/99 
SSREARCH PROJECT DESC a-RESA RESUME 
1. Accession: 2-4. Agency ID: Se Project Number’ $e Status: 
0143112 ARS 5442-05-15 5442-22000-005-000 A=ACTIVE 
Te Title: MOLECULAR GENETIC APPROACHES FOR THE 
TRANSFORMATION OF PEST AND 3ENEFICIAL INSECTS 

8. Performing Organization: 0090 8749 Responsible Crganization: 9095 3726 
NORTHERN PLAINS 
AREA OFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/Zip/Concg. Dist. City/St2te/Zip 

FARGO COR IG OLILNS 

NORTH DAKOTA $3105 31 COLORADO 80526 


12. Investigator(s): 


REILMANN L J SCOINACD 5 2c 15. Researen Location on Camceus:: 
NARANG S§ K A = YES 
Project Type: are 13-4. 
17-1. D=Appropriated 17-2. 19-1. $350,689 19-2. 2a UUme 6. a4 


21. Facilities: A = FEDERALLY QWN=9 
226 Regional Project Number: 

As - - Bs = = 
24- OBJECTIVES: 
Cevelop a system of gene transfer in Coleopters and/or Lepidoptera that can 
be used to introduce deleterious genes into populations either for direct 
control of the pest or to produce single-sex, laboratory-reared populations 
for release. 
25-2 APPROACH: 
Use molecular genetic methods to search for ONA vectors for scene transfer. 
Isolat?, engineers, and clone genes that are suitadle for transposition. 
Determine the stability of transposed genes and ass2ss the ability of the 
transposed genes to be expressed at a useful level for control or genetic 
S@xinge 
27. KEYWORDS: 
GENE TRANSFER DELETERIOUS GENES DONA VECTORS GENETIC SEXING GENE CLONING 
MOLECULAR GENETICS S8IOCONTROL COLEOPTERA LEPIDOPTERA 3CLL WEEVEIL 
OIABROTICA HELISOTHIS 


pace tes. 5535 SSconmendsdeeetere=-_.. > _spetsved____ SC oncurredi O88 | 
SEaDSSUC SSAA IES S05 = SOL BCoeeeas seer. na Shatuce ee ee AZog__Dat2__ 
RLS 00700700 ! NPL1: 0070079: 
EDs 00/00/00 ! NPL2: 00/00/79: 
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Form AD-417 Gocument Printed 11/09/90 *RSEEOFFICIAL PROJECT x2i22%::: 
le. Accession: 2-4. Mode code: Se Project Numcer: Date Last Modified: 
0143118 ARS 2442-05-15 £442-22000-905-960 10725790 

Net to Location 
Se CSO M26 2601 el. C Genetic Informat - Insects 50% 1755340 
eee S sles Manipulation Insect Genes 50% Soka many ep YEE, 
Total Net to Location: $350,680 
B2e Zasic Research: 50% 1755340 
ciel Applied Research: 50% 1755340 
34. Development Effort: Of tise eee ae ae 
a i oc an lg a TO le le le TOR ete Neto LOH Location a= $2202630_ 
Commodity Activity Yesearch Probiem Field of Prime Net to 
oer f€ode_______Coge_______area_Code______Science Code____3_________Location__ 
36-6 1200 4500 204 i) si5t ! 15 529602 
37. 1400 4500 Zion, ON Stok 3} S15 1229050 
ae 2100 4500 207 C313 50 eran) 17822490 
Total Net to Location: $350,680 
SGlossee COdezwedescription: oo ig po ae yee yeti ea ag Net_to_Location_ 
Commodity 1220 SWEETCORN 15 : 52,602 
Commodity 1410 CORN a5 L22e738 
Commodity 2110 UPLAND COTTON Ae dea ae ee ee ee ee 17832340_ 
Total Net to Location: $350,680 
Activity 4502 CORN ROCTWORM 25 87,670 
Activity 4514 BOLL WEEVIL 50 1755340 
Activity 4537 TOBACCO SUDWORM 25 leat 872670_ 
Total Net to Location: $350,680 
Special 58C16 BIO CONTROL-INSECTS-BCGE 100 350,680 
Special 8T31 BIGTECH-INSECTS-NAPEM 60 210,408 
Special 8T1T32 BIOTECH-INSECTS-OS 10 35,068 
Special 8BT33 BIOTECH-INSECTS-DPR 10 35,068 
Special 8T34 BIOTECH-INSECTS-PCT 10 35,068 
Special 5T35 BICTECH-INSECTS<-MA 10 35,068 
Special N668946 SCS - SOIL CONSER SER 59 —_ 175,340 
Special PST1 FUNDAMENTAL &BIOLOGY 50 1755340 
Special PST2 NONPESTICIDAL CONTRCL £0 175,240 
Special SAéTI ENSECTS SBLOLOGYVE CONTROL 50 280,544 
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=xecutive Summary 


Sheet 


For ARS Froject No. 5462-24000-906-00D 
Accession Number 0141206 
Mode Code 5442-95-15 


THE GENETICS OF NATURAL INSECT POPULATIONS AND 
MODERN METHOOS 


NORTHERN PLAINS AREA 
FARGO, NORTH DAKOTA 

RED RIVER VALLEY AGRICULTURAL VESEARCH CENTER 
INSECT GENETICS ANG CELLULAR RIGLOGY 


Project Status: 


ACTIVE Start: 03/31/86 Term: 03/31/91 


Current Cfficial Funding Levels: 


Net to Location: Permanent 
FY 86 $ 65556438 
eYray $ 6559647 
FY 88 $ 544,179 
FY 89 $ 538,737 
FY 90 $ 477,969 
eyes 1 $ 193,330 


Reason Project was Initiated: 


Comments: 


Temporary 
$ 0 
$ 0 
$ 0 
$ 75,000 
$ 0 
$ 0 


sxx Official Strategic Plan Codes «xs%4x% 


224-01.4.a 100% 


Normal Progression 


Updating imvestigators in the 5442-05-15 unit due to change in RL. 


APPROVED: 


Area Director: on 07/27/90 by T. 
Assoc Cepty Admin: on Dy 


Created: on 93/10/26 


Je Army 


By SRR 


Last Modified: on 07/27/90 8y MOS 
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Form AC=-416 Document Printed 11/09/90 Seek JFFICIAL PROJECT ssstst::: 
USDA Date Modified: 07/27/90 
RESEARCH PROJECT _DESCa-85S. RESUME 
1. Accession: 2-4, Agency ID: 5e Project Number: 6. Status? 
0141204 ARS 5442-05-15 5442-24000-005-005 A=ACTIVE 
Te. Title: THE GENETICS OF NATURAL INSECT POPULATIINS ANO 
MODERN METHODS 

8. Performing Organization: 0009 8749 Responsiole Organization: 9095 8739 
NORTHERN PLAINS 
AREA OFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/Zip/Cong. ot Siti. City/State/Zip 

FARGO PURI COLLLNS 
NORTH DOAKOTA 58105 01 COLSRA0O 80526 
12. Investigator(s): 

ROEWRDANZ RL 15. Research Location on Campus: 

A = YES 
Project Type: 18-4. 

17-1. O=Appropriated 17-2. = l3-1. $193,330 19=25 94.660 20. 31 


21. Facilities: A = FEDERALLY OWNED 
226 Regional Project Number: 

As - 8: - - 
24. OBJECTIVES: 
Determine the extent and importance of genetic variation in and among 
native insect populations Ci.e., screwwormSs, boll weevils, Diabrotica, and 
possiply others) and assess how the variation could affect the success of 
modern insect control methods Cgenetic controls pheromone suppression, 
biological control, chemical controls, and integrated programs). 
25e APPROACH? 
Karyotypes of screwworm and boll useevil podulations will be analyzed, 
correlated witn isozyme datas mitochondrial DONA analyses and chromosome 
banding studies. For the corn rootwormy classical genetic, isoZzymay, ONA 
restriction enzyme and immunological approaches will be used to study 
inter-and intraspecific variation. 
27- KEYWORDS: 
SCREWWORM BOLL WEEVIL CORN ROOTWORM CHROMOSOMAL POLYMORPHISM KARYOTYPE 
MITOCHONDRIAL DONA MONOCLONAL ANTIBCDIES IMMUNOLOGY 


Peeters. Sees Recommended _______________ approved. Concurred ____ 
DaGlaLurereee Seer ee © DClaene ot ceri cnatice &2ZO0__Oate__ 
QL: S. KARL NARANG A 07/25/90 ! NPLi: 00/09/93 
LO: DON C ZIMMERMAN A 07/27/90 ! NPL2: 00/00/93 
AOS To eJemarmy A 07/27/90 ! NPL3: 00/09/92 
PAO: 00/00/00 ! BPMS: pD7004c- 

' AoA: 0070079) 
23. Award Cate: 296 start’ Cate: 30. Termination Date: Duration: Cmontns) 


00/00/00 03/31/86 US731/91 060 
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Form AD-417 Document Frinted 11/09/96 mss OFFICIAL PROJEC Tess: 
1. Accession: 2-4. Mode Code: Se Project Numoer: Date Last Modified: 

0141204 ARS 5642-95-15 £44 2-24000-904-0909 07/27/90 
Net to Location 
Sr PCS 20401. 4. 8 Genetic Variation-Nat Foo 100% 193,330 
Tcotal Net to Location: $193,330 
32. Sesic Research: 790% 135,332 
33/6 Applied Research: 30% 573999 
34. Development Effort: ere es a 0 
errr nn oe _Total Net to Location: .._____ $1232239_ 
Commodity Activity Research Probiem Ficld of Prime Net to 
ak aa sal e2US eee aed Seen ese CoC een wesc Tancg Code = (eae Location. 
36-6 1400 4500 2uv CESrles a2 61,866 
37. 2100 4500 207 rsp pl S! 48 92,7938 
38. 6500 4900 218 v5 23 20 ieee ee 382835_ 
Total Net to Location: $192,339 
weoaasa~code@. Deecriction | 9.8) abuses? cP pr api fon ped gh Net_to_Location_ 
Commodity 1410 CORN 82 : 61,256 
Commodity 2110 UPLAND COTTON 4g ; 92,798 
Commodity 6510 INSECTS oO Sane, ea at ae wy 2) Ass 382566_ 
Total Net to Location: $193,320 
Activity 4514 BOLL WEEVIL 15 29,000 
Activity 4536 SCREWWORM 15 29,000 
Activity 4560 REPROD,»GROWTH,DEV-INSECTS 50 : 965665 
Activity 4950 ECOLOGY & POPUL DYNAMICS SUM og 2 A. thet 383:666_ 
Total Net to Location: $193,331 
Special E1A1 ENERGY CROPS PROOUCTION 75 144,998 
Special £181 ENERGY LIVESTOCK PRODUCT 25 [eE4S 333 
Special N668946 SCS - SOIL CONSER SER 50 965655 
Special PST1 FUNDAMENTAL BIOLOGY 50 965565 
Special PST2 NONPESTICIDAL CONTROL 50 965665 
Special SABI  . INSECTS 3IOLOGY & CONTROL 50 965665 


Special XACU ANIMAL CARE & USE 10 193233 
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Agricultural Research Service 


Research Manac2ment Information System 
ARS Project System 
11/09750 


Executive Summsry Sheet 
For ARS Preject Now 5462-24900-015-000 
Accession Numoer 0145779 

Mode Code 5442-05-15 
Appropriated 
SIOREGULATION OF INSECT CUTICLE FORMATIAN 
NORTHERN PLAINS AREA 
FARGO», NGRTH DAKOTA 
REO RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
INSECT GENETICS AND CELLULAR 8ICLOGY 


Project Stsatuss: ACTIVE Start: 10/01/89 Term: 09730794 


Current Official Funding Levels: 


Net to Location: Permanent Temporary 
EYse20 $ 2005571 4 15623 
FY S92 $ 3625266 $ 0 


weueex Official Strategic Plan Codes See cee 
2e4-01-1.b 402% 
2e4-01lelec £02 
Reason Project was Initiated: Normal Procression 


Comments: 


APPRCVES: 


Area Uirector: on by 
Assoc Depty Aamin: on 09710790 Dy Darrell F. Cole 


Created: on 06/22/39 Sy M45 
Last Modified: on 09/10/90 fy mag 
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Form AD=415 Document Printed 11/909790 wR GEFICIAL PROJEC Tosskske:: 
USDA Date Modified: 09/10/90 
RESEARCH PRIVECT _GESca-RES. RESUME 
1. Accession: 2-46, Agency IC: 5e Project Number: 66 Status: 
0145779 ARS 5442-05-15 5442-24000-015-00)9 A=ACTIVE 
Te. Titles BIOREGULATION g& INSECT CUTICLE FORMATION 


8. Performing Orcanization: 0000 3749 Responsiole Organization: 9095 8735 
NORTHERN PLAINS 
AREA OFFICE 


AGRICULTURAL RESEARCH SERVICE AGRICULTURAL RESEARCH SERVICE 
City/State/County/zip/Cong. 01.8: « City/State/Zip 
FARGS PGRT COLLINS 
NORTH DAKOTA ila (asy {oy al CCLSORAOS 20526 
LZ Investigator(s): 
SLE SS oe Bee Pigiles = fs 16. Research Location on Campu:: 
NARANG § K A = YES 
Project Type: 12-4. 
17-1. D=Appropriated 17-2. = 13-1. $36253856 19-2. Pret 2 Ue ot 


21. Facilities: A = FEDERALLY JWNED 
22- Regional Project Number: 

As - = Bs - - 
24 OSJECTIVES: 
To gain an understanding of the unique cellular and genetic mechanisms 
controlling growth and development of the insect exoskeleton so that the 
resulting information can be used to improve current pest control 
Strategies by alleviating environmental contamination with toxic chemical 
pesticides. 
25-4 APPROACH? 
Botn in vivo Ccotton boll weevil) and in vitro Ccockroach 2noryo-derived 
cell line) systems will be utilized to study the endocrine and genetic 
regulation of cuticle protein Synthesis. Cloned DONA lioraries will be 
generated and screened with mono- and polyclonal antibodies for cuticle 
Frotein-encoding DONA which will be used as probes. Reculation of micro- 
fibril orientation within pupal and adult’ boll weevil endocuticle will be 
@xamined in an attempt to correlate stage-specific changes in cuticle 
Protein content with a particular chitin fivrer framework. 
éie KEYWORDS < 
ANTHONOMOUS GRAWNIS COTTON SOLU U WEEVIL CUTICLE PROTEINS ENDOCRINE AND 
GENETIC REGULATION FIBER ORIENTATION 


A SEE ict ~---------3esommended____-__________Agproved 9  Concurrad.____ 
BeOS. UCeme . ee eer Blues a eee eso e ture! eel Yee a) aZoe Dats 
RL: 0o/00/700 ! NPLi: 09709702 
Lo: 00/00/00 ! NPL2: 0070070: 
maid 90700709 ! NPL3?: 00700702 
PAQ: 00/90/09 ! B&ms: 00/0070: 

1 ADA: O2rrell F. Cole A 09/10/72; 
28. Award Date: eceestart- ates 30. Termination Cate: Duration: Cmontns) 


00700700 LOSO T7389 09/30/94 0460 
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The onjective of this Project is to develop a technolocy for cryogenic 
storage of insect germplasm using knowledge gained py studying how insects 
Naturally survive low temperatures and freezing. 
25-4 APPROACH: 
A variety of model insect species representing dipterans lepidopteran and 
coleopteran pests will pe Surveyed for cold and/or freeze tolerance within 
developmental stages ana for special strategies for cold temperature 
survival. Ince the most cold tolerant stac2 is established, cryogenic 
storage methodology will be developed by optimizing cooling/warming rates, 
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21. Facilities: 0D = STATE 
22- Regional Project Number: 

As - = Bs = - 
24. OBJECTIVES: 
To reduce sunflower crop losses and cost of sunflower pest control in the 
Northern Plains region by identifying insect resistant germplasm and 
Natural enemies as part of a management system for the banded sunflower 
motns Cochylis nhospesy, and the sunflower stem weevil, Cylindrocopturus 
adspersus. 
25- APPROACH: 
Parasitoid fauna and rates of Parasitism in cultivated sunflower will be 
documented. Seasonal abundances behaviors host stages attackedsy and para- 
Sitization rate of the Parasitoids will be studied in the field and the 
biology determined in the laboratory. Germplasm sources including culti- 
vated material, interspecific crosseSs and wild (native Helianthus SDD.) 
will be evaluated for insact resistance in field nurseries. Promising 
germplasm will be incorporated into breeding lines with the assistance of 
ARS geneticists. Resistant germplasm will be analyzed to determine the 
mechanism of resistance. 
272 KEYWORDS: 
SUNFLOWER HELIANTHUS INSECTS PARASITOIOS NATURAL ENEMIES GERMPLASM 
BICLOGY ENTOMOLOGY PEST MANAGEMENT HOST PLANT RESISTANCE 8IOLOGICAL CONTROL 
BEHAVIOR 


pe patel oeagd alta ad Secommended_______________Aappreved ______________Concurcad..... 
poae0stUceee nt pathy Bole aa feces eons tuce. 9 we Pan 2 =e sn LDA vate. © 
ets 0070000 ! NPL1I: 00/7007C* 
LD: 00/00/00 ! NPL2: 00/00/79: 
AD: 00/00/00 ! NPL33: 00/00/92 
PAO: OO70070C §! APMms: 0O07090/7NC 

eA Das Oarrell F. Cole A 01/26/98; 
28. Award Date: - 2396 Start) Cates 30. Termination Cate: Duration: Cmonths) 


00700700 04/07/37 04/06/92 060 


* . . % oan hae oo a) 


PISGWAS DATOL=ADOwHes aeveo\n: outs ‘ 
GENES\IO «their inom wre ® 








: cases — a. 
feuver2 .2 tve cmH. teehee <€ (Cl yong 
avit jas: OO-[90-U0dse—fap? Cs-29sban , ee 
. ect ameTzy2 TUMadeoaM Che Tlvaretese: Ten sesrsaw vi 
2WIAI2 URaNVAOW ZHT UL S2WOUSMUR 2 2Tees TIFeeE 
-eere 260% thotreninegs? eldizqceaees SaTE OODO sWoltessnegy Onterctres -6 
a CHIL IT YRSNTHOU ; 
312940 ASHA 
SSIVASS HOPATAZE JaouT IVI DAZ JSTIVASE MBAATEIR JARUT IV ITAA 
aiSS\erase\ysi2 «tard soncl IWakTN\uPravedve terenyr so 
. 2NTIICD TRE 9349 
| aseos cnesaJbs iv <0 f82 #TC *aG MT HOK 
7 
- :adaprebilpteynt mS 
‘fgcemed ceo nobfase. (orseess «3! 2G VAMSIMNIS aa suaaNe 
: 237 « & 
. ; 
2o~b f SeqyvT toselhoxs 
£2 (GS Of. wS—O2 SBerecre ,tnet = het] betarsqosaahed .i-Ts 


At¥2 « @ ‘SapeePtiiess ef 
mun Yoaotovw® Lenatgek «35 
- ~ - 3A 
L2aVETSFLEG - 4d 
ef? nb Te7tenas faen secoltnus to feod One sezzol aot> seeoltave «pda of 
bang m¢elansec Troateless fotandt Eniytsfowrs ys nsosoes andel® nvevrve 
negoflrnue bebasd et? 307 mefaye Theeggaenam 6 To fade c@ eotegenre Lanulen 
eusuracso7bei (yD «ibvede dete veeol love eds bas -2eneert 2eclypoed qnion 
etucveqebs | 
swDATS Sea oak 
ed {fie ~ewelrave pefevitius ni mechsestieg YO.887°7 tne afval oLovizesves 
“5766 bow «Bectsatee eeoste Teod 70 ivEred qvanebaves ges -netramused 
ort bre Blebt ant nt bereura af Liiw poiosite ses wht to eror "Gir ese tie 
: -rrlvo onsevisnat res Ive? mee larrg0 synotsr odes aay at Debbxabba’ yvgelord 
(e208 sunvosalak evarer) Ghie be «ee teors sh¥22ene707 nk «<hesrors% balay 
- 4 ¥heoAd seesteeruh clet? ré conevetesy tsecent 1061 ueFouleve oc ifte 
vs netebues sft Aris 2enll oribee rc ofr. bese MOGI OPCe eo Lise nts larwey 
. f ay enimsereb of besyfens #¢ Lise wasiomasy ‘frarelve? .ateinatensg 288 


~—? 


2% 


- 


7 ,ePoretsizen YO Bhainenoe 
7 | |  7208OWES . Ph 
| M2es9Ms#Bo ZIIMSVES saRUTAW 2c rorreeaas T3320} 2UHTVSLIZHORS dsanue 
: JOaTWOD sad OOUCTE SOveT ergo THe s9 T20H riseseaMan 7228 YaCsOMOTHS YoQsOTS: 
_ | AOTVANAS 


~ - 


ae — = 
Ree ee ee Re see men nm meer mn mance em me ee ni - ee eae 
a 


o- IRINA ae ere cotares Poe eas a aba jcommaanc ws * 
5 a a 
se 
aan | 

as 


Taen0Ns ~a8dh-—-..~---~--- 


sana 


PAL we 
q 


OF 





-orm AQ-417 Document Printed 11/09/99 wee IE FICIAL PROJEC Texsss: 


1. Accession: 2-4, Mode Code: 5e Project Number: Cat2 Last Modified 
0141946 ARS £442-05-29 §442-24000-002-c0D 01726790 
Net to Location 
SEPCS) 2.660103. ¢ Plant-Insec+ Interactions 106% 109,482 
Total Net to Location: "$709,482. 
See Basic Research: 40% 43,792 
336 Applied Research: 60% 655689 
34. Development =ffort: 8 4 I pe Q. 
Se ene ae or eet wees ar eso Total Net’ toelocation:=§ 9. $700.48? 
Commodity Activity Research °roblem Field of Prime Net to 
espn blgae fode_______Code_______area_Code______Science Code? Location. 
36. 2500 4500 207 04612 10 OS ip a Soares. 122334382. 
Total Net to Location: $109,482 
-Giaséa___Code___Description.______._...___. gee 2 es man My S' Net_to_Location 
Commodity 2550 SUNFLOWER 100 igs ae 1093432 
Total Net to Location: $109,482 
Activity 4549 OTHER INSECT SPECIES 100 a oer 1093482 
Total Net to Location: $199,482 
Special N668946 SCS - SOIL CONSER SER 100 109,482 
Special PST2 NONPESTICIOAL CONTROL 100 a 109,482 
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Dates 


VI. Recommendations/Status 


A. 


Insect Biochemistry Research Unit 
General comments: 


The Insect Biochemistry Research Unit's plant entomology program over 
the next 5 years is to be focused on developing a fundamental base of 
insect molecular and cellular biology for use in molecular approaches 
to biorational control of major insect pests; major thrusts include 
studies on host-plant and photoperiod effects on insect reproduction, 
hormone/neurohormone interactions that affect insect development, 
diapause and reproduction, and insect metabolism of hydrocarbons, 
novel alcohols and wax esters during growth, metamorphosis, diapause 
and reproduction. Emphasis is to be placed on the house fly and the 
tobacco hornworm as representative model systems; other pest insects 
to be addressed include the sunflower head moth, the banded sunflower 
moth, the stem weevil, and Heliothis virescens. As resources can be 
made available, select vegetable insect pests such as the cabbage 
looper and the diamondback moth are to be added to the unit's focus. 


Problems to be addressed, benefits and specific objectives recommended: 


1. Host-plant and photoperiod effects on insect reproduction. 


Inadequate knowledge of the biology and ecology of pest and 
beneficial insects within variable ecosystems impedes the 
development of improved control strategies; methods and inadequate 
knowledge of the chemical and biological mechanisms of 
plant-insect interactions prevents rapid discovery and 
exploitation of effective and ecologically-selective methods of 
control. Research aimed at filling these gaps should aid in the 
development of environmentally-compatible insect pest control and 
help decrease crop losses (Barker, Riemann). 


a. Determine factors involved in feeding/oviposition of the 
sunflower stem weevil, Cylindrocopturus adsperus and factors 
involved in oviposition of the sunflower banded head moth, 
Cochylis hospes; develop methods for assessing seed damage by 
specific insects using computer video image analysis. 


b. Determine cellular mechanisms involved in the passage of sperm 
bundles through the basilar membrane in the testes of 
Lepidoptera pests of sunflowers and determine the cellular 
mechanisms involved in the maturation of sperm and 
spermatophore formation in the vas deferens of lepidopteran 
pests of sunflowers. 


o Implementation status - implemented April 18, 1990 


2. Hormone-neurohormone interactions affecting insect development, 
diapause and reproduction/insect metabolism of hydrocarbons, novel 
alcohols and wax esters during growth, metamorphosis, diapause and 
reproduction. 
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Lepidopteran pests are a major cause of crop loss and pesticide 
use; Dipteran pests are major vectors of disease and losses to the 
livestock industry. There is a need for the discovery, 
characterization and role of discrete semiochemicals involved in 
development, reproductive behavior and diapause, as well as with 
the hormonal regulation of their biosynthesis. Many pests survive 
from year to year by diapausing during periods of adverse 
conditions when they need protection against desiccation and 
pathogens, and during which they must handle metabolic waste 
products by means other than excretion. Also, specific components 
of the surface waxes of insects are involved in their behavior and 
in their attractiveness to parasites and predators. The ability 
to manipulate the biosynthesis or action of the semiochemicals 
involved in all these processes could be used to develop new 
methods of biorational pest control that are safer to the 
environment and ground-water sources (Nelson, Pomonis, Adams, 
Buckner). 


a. Characterize specific components of insect surface waxes that 
function as pheromones, mating stimulants and kairomones, or 
taxonomic indicators. 


b. Determine the role of the endocrine system in controlling the 
biosynthesis of biologically-active components of the 
cuticular waxes. 


c. Determine the biosynthetic pathways unique to insects for the 
synthesis of long-chain keto-alcohols, long-chain 
methyl-branched alkanes and the novel very long-chain 
methyl-branched alcohols, and investigate potential 
inhibitors; Investigate substrate availability and other 
mechanisms that control the enzymic systems responsible for 
biosynthesis of the long-chain alcohols and alkanes and 
determine the interrelations between these pathways and those 
responsible for the synthesis of long-chain fatty acids. 


o Implementation status - implemented October 1, 1990 
Insect Genetics & Cellular Biology Research Unit 
General Comments: 


The Insect Genetics and Cellular Biology Research Unit's plant 
entomology program over the next 5 years is to be focused on 
developing molecular and cellular approaches for the control and 
management of pest and beneficial insects with major thrusts on 
molecular genetics and DNA vectors for genetic engineering, molecular 
bioregulation of insect reproduction and development, genetics of 
natural insect populations, and cryopreservation of insect germplasm. 
Emphasis is to be placed on major insect pests that include Heliothis 
sp., boll weevil, corn rootworm, and the Russian wheat aphid (as 
resources can be made available, see Appendix F). For the 
cryopreservation research effort, model systems that include housefly, 
screwworm fly, boll weevil, western and northern corn rootworms and 
sunflower moth will be used. 
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Problems to be addressed, benefits, and specific objectives 


recommended: 


l. 


Molecular genetics and DNA vectors. 


Genetic engineering technology has the potential to provide 
economical, safe and highly selective means of insect pest control 
through manipulation of the insect's own genes. Long-term use of 
insecticides has resulted in increasing resistance among target 
species and serious environmental contamination, especially 
contamination of the underground water table by these chemicals 
(approximately 40-45 million pounds of soil pesticides are used 
annually to control corn rootworms). There is a need to 
investigate all potential alternatives to chemical insecticides. 
In addition to control of pest insects, genetic engineering also 
has great potential for beneficial insects. For instance, using 
the same methods it should be possible to make these insects 
resistant to specific insecticides, or make them more cold hardy, 
therefore increasing their useful range. 


The potential benefits of this long-range research program are i) 
compilation of a body of knowledge about the molecular genetics 
and genome structure of insects, ii) development of a technique 
for genetic transformation of major pest insects, iii) development 
from theory to practice of genetic sex ratio management using 
genetic engineering technology, and iv) expansion of the use of a 
proven safe and effective method of insect control, sterile male 
release. 


The project team will expand molecular genetic studies of the boll 
weevil, Anthonomus grandis, in order to satisfy the long-term goal 
of developing new molecular methods of control generally 
applicable to other insects such as Diabrotica spp. and Heliothis 
spp. The overall objective will be to develop a system of gene 
transfer in Coleoptera and/or Lepidoptera that can be used to 
introduce deleterious genes into populations either for direct 
control of the pest or to produce single-sex, laboratory-reared 
populations for release. 


As resources can be made available, the unit should initiate 
studies to control corn rootworm by developing molecular antisense 
RNA technology which will disrupt reproductive and olfactory 
processes. This would include genetically engineering one or more 
endogenous microorganisms (e.g., spiroplasm, bacteria, rickettsia) 
which can be introduced into native populations and result in 
disruption of the tubulin gene of sperm development or the 
antennae esterase gene for olfactory response (Heilmann, McDonald, 
Narang). 


a. Isolate insect genes for proteins which either determine the 
sex of the insect or are expressed in a sex-specific manner, 
or which have potential use for genetic sex-ratio management. 
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b. Characterize the expression of isolated genes, sequence them 
and their control regions, and map them to the chromosomes by 
in situ hybridization and restriction fragment length 
polymorphisms. 


c. Characterize the genome of the boll weevil, measuring the 
haploid DNA content of cells, relative amounts of highly 
repetitive, middle repetitive and single copy DNA and the 
nature of the arrangement of the repetitive and single copy 
DNA within the genome. 


d. Identify and isolate transposable elements from A. grandis 
using cloned genes to screen different laboratory strains and 
geographic isolates for restriction fragment polymorphisms 
caused by insertion of DNA. 


e. Determine the stability of transposed genes and assess the 
ability of the transposed genes to be expressed at a useful 
level for control of genetic sexing. 


f. Determine the role of latent hereditary viruses in the 
backcross sterility phenomenon of Heliothis; determine the 
prevalence of hereditary viruses within the genus Heliothis 
and related genera; isolate and characterize Heliothis 
hereditary viruses. If hereditary viruses are shown to be the 
cause of inherited sterility in H. virescens backcross males, 
the viruses will be incorporated into H. zea males to try and 
induce sterility into the species. In any event, validate 
this phenomenon (see Appendix E); if viruses are not involved, 
identify and characterize the genes involved with backcross 
sterility in Heliothis as they relate to genetic sexing. 


g- Determine the genetic mechanisms involved with insecticide 
resistance in Heliothis sp.; develop a gene library for 
Heliothis sp. 


h. Delineate the involvement of sex-limited enzyme systems with 
reproduction or sensory perception in the corn rootworm; 
compare mechanisms of gene expression and regulation between 
the sexes of corn rootworm; identify DNA fragments from 
genomic or cDNA libraries containing sequences for enzyme 
production. 


i. Develop antisense RNA technology to reduce corn rootworm 
development (as resources can be made available). 


Genetics of natural insect populations. 


In spite of the major efforts on research in support of 
nonchemical approaches to management of such insects as Heliothis, 
boll weevil and Russian wheat aphid, crops such as cotton and 
vegetables are still routinely treated on a field-by-field basis 
when the insects attain a specified density or damage level. 
Area-wide management of major insect pests will depend, in part, 
on information such as the origin and contribution of migrants to 
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the local pest population dynamics. Thus, it is exceedingly 
important to have the means to determine the impact of long-range 
insect pest migrants versus endemic insects on the overall 
population dynamics of the pest in a production area. Research 
addressing long-range insect migration and mesoscale movement have 
been identified by ARS as a critical need. 


The overall objective of the project will be to determine the type 
and extent of genetic differences among natural insect populations 
(tobacco budworm, cotton bollworm, boll weevil and possibly 
several other insect pests or beneficial insects where 
appropriate) and assess how genetic composition of natural 
populations could affect the success of control methods. A 
multiple methological approach is to be used to identify genetic 
differences among target and source populations. The isozyme and 
DNA RFLP data is to be correlated with hydrocarbon data generated 
by the laboratory to determine the possible physiological basis of 
host specificity. Major emphasis will be placed on Heliothis sp. 
(Roehrdanz, Narang). 


ae Determine the genetic composition of populations of H. 
virescens and H. zea (and boll weevil) with emphasis on 
genetic fingerprinting of natural populations. 


b. Determine diagnostic allozyme, DNA RFLP and cuticular 
hydrocarbon markers for identification of populations and 
individuals of Heliothis sp. (and boll weevil). 


ce. Determine genetic and physiological differences among 
populations of Heliothis sp. (and boll weevil) collected from 
cultivated and wild host plants. 


d. Determine the origin and contribution of migrants on Heliothis 
sp. (and boll weevil) population dynamics using isozyme 
frequency and RFLP data (see Appendix G). 


e. Identify mitochondrial DNA variants that can be used as 
molecular markers to distinguish parasites and/or predators of 
the Russian wheat aphid that have diverse Old World geographic 
origins (as resources can be made available). 


Note: Field validation of the Fargo casanova boll weevil 
strain competitiveness has been completed; the strain has been 
transferred to Mississippi State, MS (see Appendix D). 





Implementation status - project statement under preparation for 
review; target date for full implementation is April 1, 1991. 


Molecular bioregulation of insect growth and development. 


Since the advent of mechanized farming the American farmer has 
become increasingly dependent on the use of chemical insecticides 
to control insect pests. However, the farmers’ arsenal of 
insecticides has been depleted by the occurrence of insect 
resistance, monumental costs for research and development and 
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environmental concerns. While this reliance on a single control 
method will hopefully become substantially reduced by substituting 
promising cultural and biological control methods, some form of 
chemical insecticides will continue to be the only method 
available for control of certain insect pests. For these reasons, 
it is appropriate and desirable that ARS continue to take the lead 
role in developing environmentally safer, pest-specific 
insecticides. This role can be achieved by conducting research 
programs that expose those vital life functions of insect which 
show a vulnerability to possible exogenous chemical control. 


Insect cuticle formation is a critical developmental process which 
in recent years has received much attention, especially in the 
development of chitin synthesis inhibitors as possible 
insecticides. However, before they can be widely used in an 
agricultural or forest environment, much needs to be learned about 
the mode of action of these chemicals, their side affects, 
synergistic and antagonistic responses, degradation, build-up of 
insect resistance, etc. Unfortunately, the answers to some of 
these questions will remain unattainable until more is learned 
about basic development and growth of the cuticle. Further, the 
formulation of more effective and pest-specific cuticle synthesis 
inhibitors is limited by the lack of information on cuticle 
formation. 


Although chitin is a common component of all insect cuticles, the 
diversity in construction of the exoskeletal body wall that is 
generally observed between the various stages of insect growth and 
between species is related to its association with the other 
components of the cuticle. The other major component of insect 
cuticle is protein (ca. 50% by dry weight). Protein with its many 
possible configurations is the obvious choice for contributing to 
inter- and intraspecific variation in the framework of insect 
cuticle. Three levels of the bioregulation of protein deposition 
in the cuticle of an insect will be studied: cellular 
(epidermal-directed pattern formation), endocrine and gene 
expression. 


The primary insect to be used for these studies will be the cotton 
boll weevil. This insect is an excellent choice for such studies 
since little work has been conducted with cuticle proteins of 
coleopterous insects and none with a major agricultural pest. 
Also, preliminary evidence shows that there is a stage-specific 
change in the type of cuticle deposited and in the quality of 
proteins synthesized in this insect. The chitin synthesis 
inhibitor, diflubenzuron, is currently being used in pilot test 
programs to augment the sexual sterilization of boll weevil 
females for release as a possible control method. Thus, the 
information gained from these studies should be of interest to 
scientists, industry and to action agencies (Stiles, Leopold, 
Narang). 
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a. Develop an understanding of the unique molecular, cellular and 
genetic mechanisms regulating development of the insect 
exoskeleton. 


b. Characterize insect cuticular proteins using polyacrylamide 
gel electrophoresis and poly and monoclonal antibodies with 
emphasis on the boll weevil. 


c. Generate a cDNA library for the developmental stages of the 
boll weevil for use as a probe to identify cells which 
synthesize cuticular proteins and for delineating the effects 
of various insect hormones on the synthesis of cuticular 
proteins (this will allow for increased understanding of 
cuticle synthesis and regulation). 


d. Develop an in vitro system for studying cuticle protein 
synthesis and regulation; develop an assay system capable of 
screening candidate biological control agents aimed at the 
insect cuticle, where possible. 





o Implementation status - implemented October 1, 1989 
4. Cryopreservation of insect germplasm. 


Collections, evaluations, and germplasm preservation of insect 
pests, beneficial parasites and predators, for arthropod control 
are inadequate to meet the needs of crop protection strategies. 
Except for isolated cases, most insect germplasm preservation can 
be accomplished only through continuous rearing. Having the 
capability to halt genetic change by placing the insects ina 
cryopreserved state would eliminate some of the problems concerned 
with mass rearing of insects used in biocontrol programs and would 
allow stockpiling of insects. Cryogenic techniques, coupled with 
new methods in cell culture and gene modification of insects or 
insect cells, will facilitate the development of improved insect 
strains and the ability to stockpile genetically-defined strains 
(Rojas, Leopold). 


a. Determine the optimum conditions for survival of insects using 
cryopreservation methodology, i.e., determine critical 
parameters such as cooling rate, type and concentration of 
cryoprotectant and cryoprotectant penetration, removal, and 
warming rate. 


b. Analyze freezing injuries by the use of light and electron 
microscopy as well as differential scanning calorimetry and in 
vitro culture. 


c. Determine possible effects of cryopreservation on longevity, 
reproduction and heredity of surviving insects and their 
progency. 


d. Develop specialized techniques for handling insect eggs and 
embryos prior to freezing. 


o Implementation status - implemented October 1, 1989 
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Oilseeds Research Unit 
General Comments: 


The Oilseeds Research Unit as related to plant entomology is to focus 
on developing breeding lines of sunflower with resistance or tolerance 
to insect pests and determining the bionomics of the sunflower stem 
weevil, sunflower beetle, banded sunflower moth, and the red sunflower 
seed weevil for use in strategies to control these pests. 


Problems to be addressed, benefits, and specific objectives 


recommended: 
1. Host-plant resistance and bionomics of sunflower insect pests. 


There is a need to reduce sunflower crop losses and the cost of 
sunflower pest control in the Northern Plains region. Emphasis is 
placed on the banded sunflower moth, sunflower stem weevil, 
sunflower beetle, and the red sunflower seed weevil. Completion 
of research in this area should allow the development of 
environmentally-compatible insect pest control and decrease losses 
to sunflower crops (Chalet). 


a. Identify and evaluate sunflower germplasm for insect 
resistance. 


b. Identify natural enemies of sunflower pests for use as part of 
a management system in conjunction with host-plant resistance. 


c. Continue cryobiology collaborative efforts with the Insect 
Genetics and Cellular Biology Research Unit. 


o Implementation status - ongoing project which will terminate 
April 6, 1992. 
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APPENDIX A. 


Agenda & Participants of Entomology 
Program Review, August 14-16, 1989/ 
Follow-up of Review, April 23-25, 1990/ 
Correspondence & Miscellaneous Materials 
Pertaining to Restructuring, 1989-90 
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August 13 


August 14 


August 15 


August 16 


AGENDA FOR 1989 FARGO ENTOMOLOGY PROGRAM REVIEW 


Robert 


0800 


0830 - 
0850 - 
0910 - 
0920 - 
0930 - 
1030 - 
23 On 
1230 5= 
1410 - 
ae 
nS {6 bo 
L7OOn— 
0830 - 
0950 -— 
1010) — 
oO eo 


1300 5— 


1330 - 
1340 - 
1500 - 
1515 - 
1615 - 
1800 - 
0800 - 
1200 - 


3.3 Ose— 


Faust, NPL arrives in Fargo 


0830 


0850 


0910 


0920 


0930 


1030 


1130 


1230 


1410 


om 


1605 


1700 


2130 


0950 


1010 


1130 


1300 


A330 


1340 


1500 


1515 


1615 


1800 


2000 


1200 


13390 


1630 


Introduction & Opening Remarks by 
Don Zimmerman, CD; Robert Faust, NPL and 
Eldean Gerloff, AAD 


Overview of Project by Research Leaders 
G. Gassner 


D. Nelson 

B. Vick 
Break 
Reports 
Posters 

Lunch 
Reports 

Break 

Posters 
Return to Hotel 
RRVARC Picnic 
Reports 
Break 
Posters 

Lunch 


Visit NCRL Entomology Laboratory 
L. Charlet 


Return to BRL from NCRL 

Reports 

Break 

Poscers 

Outline Draft of Report - CD, NPL, RLs 
Dinner 

Follow up Dialog with Scientists - NPL 
Lunch 


Overview of RRVARC, Including visit to 
Screwworm Research Group - NPL, AAD, CD 
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PARTICIPANTS 


Insect Biochemistry Research Unit 


Dennis R. Nelson, Research Leader 

James S. Buckner, Research Chemist 

J. George Pomonis, Research Chemist 
John G. Riemann, Research Entomologist 
Terrance S. Adams, Research Entomologist 
John F. Barker, Research Entomologist 


Insect Genetics & Cellular Biology Research Unit 


George Gassner, Research Leader 

Maurice E. Degrugillier, Research Entomologist 
Odell A. Johnson, Entomologist 

Roger A. Leopold, Research Entomologist 

Ian C. McDonald, Geneticist Insects 

David T. North, Research Geneticist Insects 
Richard L. Roehrdanz, Research Geneticist Insects 
Robert R. Rojas, Research Biologist 

Brad Stiles, Research Biologist 


Oilseeds Research Unit 
Brady A. Vick, Research Leader 
Laurence D. Charlet, Research Entomologist 
Others 


Claude H. Schmidt, Collaborator 


In Absentia 


Larry J. Heilman, Research Geneticist Insects 
Theodore Shultz, Chairman, Department of Entomology, NDSU 
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Reviewers 


Dr. Robert Faust 

USDA-ARS National Program Staff 
Bldg. 005, BARC-West 

Room 232 

Beltsville, MD 20705 


Phone: (301) 344-3918 


Eldean D. Gerloff 

Northern Plains Area 

2625 Redwing Road, Suite 350 
Fort Collins, CO 80526 


Phone: (303) 229-5558 


Dr. Don C. Zimmerman 

Red River Agricultural Research Center 
PO Box 5677 - NDSU Station 

Fargo, ND 58105 


Phone: (701) 239-1371 
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TRIP REPORT 


Date: 8/14/90 


Name: Robert M. Faust a) ~ 


Title: National Program Leader 
Molecular Entomology/Basic Insect Biology 
Crop Protection 


Dates of Travel: April 23-25, 1990 Location: Fargo, ND 


Purpose of Travel: 


Follow-up of entomology program review at Fargo, ND held August 14-16, 1989, 
including discussions on program restructuring and implementation of 
recommended actions. 


Participants/Contacts: 


NPS — R. M. Faust; Don C. Zimmerman, Director, Red River Valley Agricultural 
Research Center; S. Karl Narang, RL, Insect Genetics and Molecular Biology; 
Dennis Nelson, RL, Insect Biochemistry; Staff including Richard L. Roehrdanz, 
Robert R. Rojas, Larry J. Heilmann, Terrance S. Adams, Brad Stiles, and 
Maurice E. Degrugillier. 


Highlights: 


Discussions on new program directions within the Insect Genetics and Molecular 
Biology Research Unit with affected staff and the new Research Leader, 

Dr. S. K. Narang; Update of status of research directions since entomology 
review held in August 1989. 


Recommendations: 


A report is in preparation that will include the entomology review and the 
follow-up review/recommendations that had been delayed until a new RL was 
appointed for the Insect Genetics and Molecular Biology Research Unit. 
Recommended program changes have been and are being implemented via normal 
CRIS program adjustment actions. Emphasis in the Insect Genetics and 
Molecular Biology Research Unit will be shifted to Heliothis genetics, in 
part. Validation of the “Casanova” boll weevil male sterile strain for 
efficacy will be completed in the spring/summer of 1990 and transferred to 
Mississippi State. 


Ce: 

E. B. Knipling 
H. J. Brooks 
R. R. Oltjen 
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United States Agricultural National Beltsville, Maryland 
Department of Research Program 20705 
Agriculture Service _ Staff 


July 17, 1989 
SUBJECT: Entomology Program Review at Fargo 


TO: George Gassner 
Research Leader 
Insect Molecular Genetics and Cryobiology 


FROM: Robert M. Faust Om auat 


National Program Leader 
Molecular Entomology/Basic Insect Biology 
Crop Protection 


Following earlier discussions with you and Don Zimmerman, I have scheduled a 
review of the entomology research programs during my site visit to Fargo for 
August 14-16, 1989. The review will not.include the CWUs addressing primarily 
screwworm research since a review (and report) was carried out earlier by 

Dr. Bram. I would, however, like to visit with these scientists sometime 
during my stay. Units involved and associated with the CWUs to be reviewed 
are the Insect Molecular Genetics and Cryobiology, Insect Biochemistry, and 
Oilseeds Research. 


I am requesting your assistance in organizing and coordinating this review. 

As per our conversation of Thursday, July 13, 1989, a list of participants and 
CWUs involved was formulated and a tentative agenda agreed upon. If you have 

any questions concerning additional details of the review process that we may 

not have covered in our conversations, please do not hesitate to contact me. 


ccs 

T. Army 

R. Bram 

J. Coppedge 
W. Klassen 
E. Knipling 
P. Miller 
D. Nelson 
M. Ouye 

R. Soper 

D. Zimmerman 
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Posted: Thu, Jul 13, 1989 5:11 PM EDT Msg: AGIJ-—2834-5089 
From: GGASSNER 

To: DRNELSON 

CC: LC.FARGO, AD.NPA, RFAUST, GGASSNER 


Subj: ENTOMOLOGY PROJECT REVIEW 


July 13, 1989 


Subject: Entomology Project Review 


To: Location, Entomologist: CWUH's 22000 005 


21350 001 
24000 015 
24000 003 
24000 006 
24000 005 
24000 007 
24000 002 
24000 004 


From: Dr. George Gassner 
Review Coordinator 


NPS has requested that the subject projects be reviewed during 
August 14-16. This review will take the form of a brief overview 
by lead scientists during the morning of 14 August 

followed. The reviewers will then visit with individual 
scientists at poster displays outside their laboratories or 
offices for the remainder of the time. All posters are to be in 
place from the morning of 14 August through the afternoon of 16 
August. Dr. Robert Faust, NPL will lead the review and file a 
final report. An overview of the report will be given to the 
entomology scientists on the afternoon of 16 August by Dr. 

Faust. Should you have any questions please meet with me at 2:00 
PM, Friday 14 July in the large conference room at the BRL. A 
review agenda will be posted by Thursday, 20 July. 


cc: AD 
CD 
NPS 
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Posted: 
From: 
To: 

CC: 
Subj: 


July 28, 


SUBJECT: 


TO: 


FROM: 


Fri, Jul 28, 1989 2:36 PM EDT 
GGASSNER 

AD.NPA 

LC.FARGO, RFAUST, GGASSNER 
ENTOMOLOGY PROGRAM REVIEW, FARGO 


1989 


Entomology Program Review, Fargo 
Thomas J. Army, AD, NPA 


George Gassner, RL, IGCB 
Program Review Coordinator 
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Msg: BGIJ-2841-6798 


The subject review will take place on 14 - 16 August 1989, starting 
at 0800 hours 14 August and ending at 1630 hours on 16 August. We 
look forward to the presence and participation by you or your 


representative. 


follow. 


cc: Faust 
Klussen 
Zimmerman 


An agenda and/or program background manual will 








| Posted: Mon, Aug 7, 1989 9:43 AM EDT Msg: IGIJ-2845-7805 
From: RFAUST : 


To: 
CC: 


fol 


ibs 


| 2s 


GGASSNER 
AD.NPA, DZIMMERMAN, RFAUST 


Subj: Future Res. Program 


August 7, 1989 


SUBJECT: Future Research Program of the Insect Molecular Genetics 


and Cryobiology Laboratory 


TO: George Gassner Dennis Nelson 
Research Leader, IMGCL Research leader, IBL 


FROM: Robert M. Faust gue 
National Program Leader 
Molecular Entomology/Basic Insect Biology 
Crop Protection 


Prior to our scheduled meeting of August. 14, 1989, please furnish me with the 


lowing information: 


Concise descriptions from your perspective as Research Leader of the 
future research program and thrusts that you feel should be undertaken in 
the Insect: Molecular Genetics and Cryobiology Laboratory. Please be 
specific in the descriptions of your proposed thrusts. In developing this 
material please indicate the personnel that will be associated with each 
project and also include, in addition to the problems to be addressed and 
the specific scientific and technological objectives for each proposed 
project, a brief statement of the approaches (include target insects, 
commodity, etc. when appropriate). Also, please keep in mind the 
resources available to you, that the research projects are responsive and 
address national problems, issues, and priorities, fall within the mission 
of the Agency, and are consistent with the ARS Program Plan. The current 
ARS Program Plan (6-Year Implementation Plan, 1986-1992) is suggested as a 
guide and reference source for the ARS high-priority National Programs. 

My understanding is that you have already been undertaking discussions ~ 
with Don Zimmerman aimed at this activity. 


Construct the format in such a way that it will allow us to use the 
material as a working document in our forward planning discussions/project 
development. This document will also serve as a “blueprint” as we 
finalize decisions on program direction and provide additional guidelines 
for the research objectives, funding, SY allocation, research priorities, 
and resource needs. 


A 1-page summary that describes the major contributions of the 
Laboratory's overall program in advancing science and technology from the 
perspective of the scientists (I leave the time frame to be covered at the 
scientist's discretion). Please use the following format. 
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2 
Major Contributions Impact on Science Impact on Technology 
Es 
2. 
Ss 
etc. 


I hope that you will be able to respond to this request so that I may become 
familiar with it prior to our final discussions near the end of the review 
process. In any event do the best you can and we will go with whatever you 
can put together. 


cc: 

W. Klassen 
T. Army 

D. Zimmerman 
R. Soper 

J. Coppedge 
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Posted: Tue Mar 14, 1989 8:16 PM EST Msg: NGIJ-—2769-8060 
From: LC . FARGO 


To: 
CG: 


ADA.PNR.NPS 
ad.npa, rfaust, rbram, jr.coppedge, rsoper, pamiller 


Subj: Fargo Entomology Realignment 


This is a follow-up to my Telemail message of March 9, 1989. The two 
entomology units will be divided as indicated in the previous memo, the 
only change being the name of Dr. Gassner's new unit. He prefers the 
name "Insect Genetics and Cellular Biology."' I approve this name. 


I had earlier considered the possibility of moving Dr. John Barker to 
the Oilseeds Research Unit but after discussions with Dr. Nelson and 
Dr. Vick, I have decided to leave him in the Insect Biochemistry Unit. 
The final realignment of the two units is the same as in my March 9 
message and is repeated below. 


INSECT GENETICS AND CELLULAR BIOLOGY 


Dr. George Gassner, Research Leader 

Dr. Maurice E. Degrugillier, Research Entomologist 
Dr. Larry Heilmann, Research Geneticist 

Dr. Richard Roehrdanz, Research Geneticist 

Mr. David T. North, Research Geneticist 

Dr. Ian C. McDonald, Research Geneticist 

Dr. Roger A. Leopold, Research Entomologist 

Dr. Robert Rojas, Research Biologist 

Dr. Brad Stiles, Research Biologist 


INSECT BIOCHEMISTRY 


Dr. Dennis R. Nelson, Research Leader 

Mr. J. George Pomonis, Research Chemist 

Dr. Terrance S. Adams, Research Entomologist 
Dr. John G. Riemann, Research Entomologist 

Dr. John Barker, Research Entomologist 

Dr. David Taylor, Research Entomologist 

Dr. Leslie Hammack, Research Entomologist 

Dr. Richard D. Peterson, Research Entomologist 


I would like to request formal approval of this realignment effective 
immediately. The division of existing funds and development of CRIS 
units will be completed by the beginning of the next fiscal year. 


Don C. Zimmerman, Director 
cc: T. Army, AD 


R. Faust, NPS 
R. Bram, NPS 
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APPENDIX B. 


Workshop Recommendations for ARS Research 

on Molecular Entomology and Insect Genetics, 

ARS National Leaders' Meeting, April 10-13, 1990, 
Washington, D.C. 
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Workshop No. 22: Molecular Entomology and Insect Genetics: 
Program Development 


Discussion Leader: Robert M. Faust 


Objective: 


Provide a foundation for the development of near-term program 
strengthening, coordination and implementation actions for insect 
genetics and contemporary molecular entomology as components of ARS 
research on alternative insect control strategies and enhancement of 
beneficial insects. 


Research and Technology Needs: 


o Research is needed on endogenous bioregulators governing insect 
development and regulation in order to further an understanding of 
the genetic basis for biological functions in biochemical/molecular 
terms. 


o There is a need for research to identify, isolate, and map important 
genes of the insect genome. 


o Research is needed to develop technology and vector systems to 
efficiently transfer and incorporate manipulated genes into insect 
host genomes. 


o Research is needed to elucidate the underlying molecular mechanisms 
that determine the efficacy of predators and parasitoids and to 
enhance the effectiveness of these agents and other beneficial 
insects. 


o There is a continuing need for well-focused research efforts related 
to genetic manipulation of entomopathogens to enhance their 
effectiveness as biocontrol agents. 


o There is a need for the development of creative technology to 
engineer host plants, entomopathogens, and other non-pathogenic 
associated microorganisms, such as commensals, as novel 
vector-delivery systems of agents that disrupt insect life processes. 


o Research is needed on gene engineering of host plants to confuse the 
host-finding sensors of pest insects. 


o The genetic basis of back-cross sterility in Heliothis virescens 
needs to be better understood so that it can be extended to other 
Heliothis sp. such as H. zea. 


o Research is needed on the molecular basis for immune responses of 
vertebrates to insect pests and in the development of 
immunologically—based technologies for management of populations of 
blood-feeding arthropods that affect man and animals. 
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(Workshop No. 22) 


Research is needed on the use of DNA technology to improve our 
understanding of the biosystematics and population genetics of 
economically important insects. 


Focus of molecular entomology research should be aimed at selected 
major pests that are currently or potentially targets of suppression 
Systems. Potential model systems for use in molecular entomology 
might include, but are not necessarily limited to, Heliothis sp., 
tephridid fruit flies, honey bee, mosquitoes, and boll weevil. 


Recommended Actions: 


The overriding recommendation centers on the development of a strategic 
plan for organizing ARS molecular entomology research. Recommended 
actions that will be covered by the plan include -- 


oO 


Develop an inventory of the current ARS molecular entomology 
research program and a déscription of its relationship with other 
research. 


Develop a descriptive listing of major global issues on which 
molecular entomology could have an impact. 


Establish the research and technology needs, objectives, thrusts, 
focus areas, and research approaches for the ARS molecular 
entomology program (this workshop, in part). 


Establish an organizational structure to meet the needs of the 
program and to facilitate networking, clientele visibility, linkages 
and coordination, and cooperative relationships. 


Develop an implementation plan of action for the strategic plan. 


Define program constraints and constraints that could hinder 
implementation. a 
Define the resources needed to fully implement the proposed 
strategic plan. 
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APPENDIX C. 


SCA 58-82HW-8-7 on Genetic Sexing, 
Major Accomplishments 
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Major Accomplishments for SCA 58-82HW-8-7 during FY 86-88 


* Characterized two genes in Boll Weevils each of which the expression is 
unique to one sex. 


1. Vitellogenin gene of females 
a. Can be used to mass rear males only - 
b. Useful in studies of hormonal contro! of female tertility in 
boll weevils 


2. Protamine gene of male 
a. First time isolated from an arthropod 
b. Required for the production of sperm 
c. Could be used to sterilize males (will not use chemicals or 
ionizing radiation) 


d. Can be used to mass rear males only 

e. Has potential use for ablation of specific organs and tissues 
for studies of physiology and development. 

f. Patent applied for 


3. These and other gene probes will be useful for - 
a. Markers in mass release experiments 
b. Assessing genetic variability in wild populations 


* Characterization of prepromelittin gene and production of genomic DNA 
library for honey bees at Marquette University. 


* Determined that Drosophila transposable elements were not useful for 
transforming other insect genomes. 


a. This accomplishment would have taken 4 to 6 years for several ARS 
scientists working in a less focused manner. 

b. A highly effective screening system for rapid detection of 
transformed systems was developed. 


* Characterization of vitellogenin genes and chorion genes of the 
mediterranean fruit fly by Harvard and Crete Universities. 


* ARS scientists at five locations were given an opportunity to work with 
other molecular biology teams in laboratories in Wisconsin, Cambridge & Crete. 


a. At least 4 ARS scientists participated. 

b. A Fargo ARS scientist spent 18 months at Marquette University 
training the senior scientist and post doctoral teams in cutting 
edge NIH techniques. 

c. This focused effort at Marquette University resulted in the above 
boll weevil gene discoveries and boll weevil gene libraries. 


* Overall 5 post doctoral scientists trained in and contributed to the 
program. 


* International molecular biology and biotechnology symposium by ARS and 
University cooperators during Joint FAO/IAEA meeting at the University of 
Crete, Kolymbari, Crete, Greece, Sept. 3-5, 1988. 
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APPENDIX D. 


Background, Workshop Recommendations 
and Summary of Results of the Sterile 
Boll Weevil Program 
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{im United States Agricultural Northern Plains Area P.O. Box 5674 
H 2} Department of Research Red River Valley Agricultural State University Station 
ee” Agriculture Service Research Center Fargo, North Dakota 
Biosciences Research 58105 
Laboratory 


22 February 1989 
SUBJECT: Starkville, MS, Boll Weevil Scientist Visit 6-8 March 1989 


TO: R. Leopold* 
McDonald* 
North 
Rojas 
Roehrdanz 
Stiles 
Heilmann 


FROM: George Gassner Ne ee 


Dr. J. Smith and Dr. W. McGovern will visit the BRL arriving on the afternoon 
of 6 March and departing on or about 11:00 AM 8 March. The visit has three 
objectives: 


T—-OnDnoOr- 


7 March 
0800 
Small Conference Room, BRL 


1. Introduce BRL IBMG scientists working in BW research. 
2. Familiarize the visiting scientists with IBMG research on BW. 


3. Learn what Dr. Smith and Dr. McGovern consider as priorities for the 
BW control program. 

4. Prepare a report to be used by NPS during the 23 March Panama City 
BW working group meeting to determine future BW research objectives. 


8 March - Until Departure 
Finalize Report 


The above lead scientists (*) will arrange time for individual scientists and 
laboratory visits. All participants are encouraged to join together for lunch 
and dinner on 8 March. 


The visitors will be lodged at the Fargo Raddison Hotel. 


Zimmerman 
Nyquist 
Army 

Klassen 
Coppedge 

. Faust 

BMG scientists 
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— United States Agricultural National Beltsville, Maryland 
ay Department of Research Program 20705 
ae Agriculture Service Staff 


April 18, 1989 


SUBJECT: Clinton, Louisiana, Strain Evaluation for Fargo Select 
Boll Weevil Strain 


TO: Bob Faust 
Waldemar Klassen 


FROM: James R. Coppedge, NEL 0 
Field Crop Entomology 


At 3:30 pm today, I was involved in a conference call with Drs. Putnan, 


Schilfgaarde, Smith, and Gassner concerning the subject test. The 
results of this conversation were as follows: 


1. The test will be conducted if Fargo can demonstrate that their 


strain is healthy and competitive under laboratory conditions (by 


Mays15): 


2. The test will be conducted as last years's by Dr. Villavaso. 
Researchers from Fargo will visit test site 3-4 times. 


3. The funding for the project will come from the Boll Weevii Lab 
($4000), Fargo Lab ($6000), Mid-South Area Office ($5000), and 
the Northern Plains Area Office ($5000). 


4. The necessary arrangements to initiate this test are to begin 
ASAP. 


Agricultural 
O2s Research 
Service 
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Department of Research Program 20705 


® United States Agricultural National Beltsville, Maryland 
Agriculture Service Staff 


May 18, 1989 


SUBJECT: Report of the Working Conference on Cotton Boll Weevil Research 
Held in Panama City, Florida, March 22-23, 1989 


TO: Waldemar Klassen, ADA 
Plant and Natural Resource Sciences 


FROM: Robert M. Faust m3 
National Program Leader 
Workshop Chair 


James R. Coppedge fee. 
National Program Léader 


Workshop Co-Chair 


Attached herewith is the final report on the ARS Boll Weevil Sterility 
Workshop held in Panama City, FL, March 22-23, 1989, for your information. 


The evening of March 22 was devoted to informal discussions (pros and cons of 
the program) with an open agenda. A structure workshop was held the following 
day and individual brief reports detailing current research and knowledge 
gaps, future research activities, resources needed and projected target dates 
for completion, and recommendations were presented. Page 6 of the report 
includes an amendment (dated April 18, 1989) to the research activities. 


Enclosure 


cc: w/encl 
E. B. Knipling 


Agricultural 
Research 
Service 
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WORKING CONFERENCE 
ON 
COTTON BOLL WEEVIL 
RESEARCH 


PANAMA CITY, FLORIDA 


MARCH 23, 1989 
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Attendees 


Name 





R. M. Faust 


Eric Villavaso 


Bill McGovern 


Jim Smith 


Dick Hardee 


James Coppedge 


te So Davich 


David T. North 


Andy Terranova 


Jimmy Pendergrass 


Bill Grefenstette 


Joe Leggett 


Don C. Zimmerman 


George Gassner 
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ARS Boll Weevil Sterility Program 
"Past, Present, and Future Perspectives" 


Panama City, Florida 


March 22 & 23, 1989 


ffiliation (Lab, Location Phone) 
—e eae EONS) 


USDA-ARS-NPS, Bldg. 005, BARC-w, 
Beltsville, MD 20705 - 301-344-3918 


USDA-ARS, Boll Weevil Research Unit) Box 5367, 
Mississippi State, MS - FTS 497-1190 


USDA-ARS, Boll Weevil Research Unit, Box 5367, 
Mississippi State, MS - FTS 497-1180 


USDA-ARS, Boll Weevil Research ULC BOX eooG 7, 
Mississippi State, MS - PTS 497-1133 
USDA-ARS, SFCIML, Box 346, Stoneville, MS 38776 
FTS 497-2231 


USDA-ARS-NPS, Room 114, Bldg. 005, BARC-W 
Beltsville, MD 20705 - FTs 344-1541 


USDA-ARS, Boll Weevil Research Unit, Box 5367, 
Mississippi State, MS 39762 - FTS 4297-1102 


USDA-ARS, Biosciences Research Lab, Box 5674, 
Fargo, ND 58102 - 701-239-1288 


USDA-ARS, Cotton Production Research Uilc, BOs 2131 > 
Florence, SC 29503 - 803-669-6664 


National Cotton Council, P. 0. Box 12285, 
Memphis, TN 38182 - 901-274-9030 


USDA-APHIS-PPD, Room 814, 6506 Belcrest Rd., 
Hyattsville, MD 20782 


USDA-ARS, Western Cotton Research haba vSoom he Broadway, 
Phoenix, AZ 85040 - FTS 261-3524 


USDA-ARS-PRVARC, Box 5677, Fargo, ND 58105 


USDA-ARS-NPA, Biosciences Research Lab, Box 5674, 
Fargo, ND 58105 FTS 239-1270 
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EXECUTIVE SUMMARY 


The boll weevil is recognized as the most important single agricultural 
insect pest in the United States. (See Attachment 1) 

An eradications effort by APHIS is now underway in the eastern part of 
the cotton belt and scheduled to cover this entire cotton belt within the 
next several years. 

A sterile male technique has been developed by ARS as a suppression 
component for use in eradication. (See Attachment 2) 

Sterile male technology has not been adopted by APHIS because: 


It has not been conclusively proven in large-scale testing 
(Attachment 2). 


It is generally believed that a high ratio of sterilized to wild 
weevils must be maintained. 


Sterile male technique was not designed to eliminate heavy 
infestations. 


The reasons the program needs the technology follow: 


It would be of great value in areas that are environmentally 
sensitive because it is species specific and has no direct effect 
on other environmental components. 


Its greatest value would be against boll weevil populations along 
the northern limits of the boll weevil' range and in buffer areas 
between eradicated and uneradicated areas. 


Eradication of the boll weevil would make management of the 
remaining pests easier, less costly and economically more 
satisfactory. 


THAME BVI TROSKS 
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Proposed Immediate Research Directions 


The working group on sterile boll weevils proposed the following: 


Initiate a selection program for post irradiation survival and Mating 
propensity in the strain of boll weevils presently being reared at the Gast 
Boll Weevil rearing facility and a previously selected strain starting 


April 1989. 


Continue competitive test in isolated cotton at Louisiana Agricultural 


Experiment Station, Clinton, LA during summer of 1989. 


Continue to improve effectiveness and efficiency of producing sterile 


boll weevils. 


Carry out a competitive test on the Gast Laboratory reared strain after 


six generations of selection during summer 1990. 


Plan and carry out a field trial in a suitable area during the summer 


Of 1992. 
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Proposed Continuation of Long-Term Molecular Biology Research 


Ongoing long-term research should continue on genetically engineered all 
male strain, sterility in the absence of ionizing radiation, and 


biosystematics. (Attachments 3 & 4). 


This research would eliminate the debilitating effects of chemicals and 


ionizing radiation. 
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(1) Additionl Activities Needed 


(2) Dates 


(3) Resources 


Bie 


Mass Rearing 
(a) Mass Rear Select (Fargo) Strain 
(b) Select Starkville Strain - 6 Generation 
(c) Starkville Strain - No Selection 
(1) TBA (Gast) 
(2) TBA Fargo 3 Gen/Gast 3 Gen/Fargo 3 Gen 
(3) Present Resources (Gast) 
Retest Select Strain - Small Plot Field Test - Clinton, Louisiana - 
$20,000 April - June 1989 
Field Trapping, Population Dynamics of Weevils in Isolated Test 
Ameass 
Field Test Mass Reared Starkville Strain 
Size - ca. 1500 Acres 
Date - 1990 
Cost =¥550;,000 
Detail Operational Plan in Place by March 1990. 
Field Test Selected Starkville Strain - 1991 
Decision Time - 1992 
A. Starkville Select 
B. Fargo (Cassanova) Strain 


C.. Future of Sterile Boll Weevil 
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Attachment 1 


Under the sterile insect technique, boll weevils are reared in the 
insect production facility and treated with sterilizing radiation and chemical 
Sterilizing agents. The sterilized adults (both males and females) are then 
released within infested fields. The sterile weevils mate with wild (fertile) 
adults, resulting in the production of sterile (nonviable) eggs. Sterile 
weevils are released at a rate of 300-400 adults per acre per week over a 10- 
week period extending from early June through mid-August. The initial 
application is made prior to the pinhead square stage of cotton development, 
and a large population of sterile weevils is maintained in the field 
throughout the period of natural bol] weevil reproduction. Weekly monitoring, 
sorting, and identification of trapped weevils are necessary to ensure that a 
sufficiently large sterile population is maintained within the treatment area. 
Field studies conducted during 1987 and 1988 indicate that the sterile insect 
technique is an effective suppression tool in areas where weevil populations 


are low, and during early to mid-season periods before peak populations occur. 
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aan United States Agricultural Northern Plains Area P.O. Box 5674 
a\deyi? Department of Research Red River Vailey Agricultural State University Station 
wer = Agriculture Service Research Center Fargo, North Dakota 
Biosciences Research 58105 
Laboratory 


October 16,1988 


SUBJECT: Performance Appraisal of Fargo Select Strain 
TO: Frank Enfield 
Willian McGovern 
James Smith 
Eric Villavasso 
FROM David North 


Attached is a copy of the one page summary of the 
performance appraisal of the Fargo selected strain that | gave Waldy 
Klassen while he was here last Thursday.: 


We spoke briefly regarding the continuance of field tests at 
Clinton,La.or a similar location;the possible adaptation of the 
selected strain to mass rearing;and the need for an informational 
meeting with ARS people in Beltsville regarding future research and 
funding and then an information meeting with a group of interested 
persons at the Beltwide Cotton Conference in Nashville in early 
January. He was receptive to all of this and thus we can proceed. 


cc: G. Gassner 
|. McDonald 
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Performance Appraisal of Fargo Select Boll Weevil Strain us. 
Other Strains 


David T. North Frank Enfield Eric Villavasso 
Res. Geneticist Prof.,Genetics Res. Ent. 
USDA,Fargo,ND Univ. Minnesota USDA, Miss. State 
STAIN 
Characteristic Select Starkville Ebony Comp 
14 Day Post-lrrad... | 
Survival(10Krad) 95% 30% 35% ---- 


10 Day post-lrrad... 
mating propensity 10% 15% 25% 


9-10 Day post-Irrad... 
frass production mg. 1.07 --- 0.46 0.74 


LT 50 (10 Krad) 
Field/Lab Cae filo.e eles ---- 16.6/11.8 


Attractiveness 2 M@Males 
per Trap (5 reps) 


A. Days 2-6 Nes) 2a, ars es 
B. Days 7-11 eke: 147 ms = 130 
C. Days 12-16 145 26 tee: 26 


% Males that mate and 

transfer sperm 3 

consecutive days post- 

irradiation (10Krad) 93.3% 38.0% 








Competitiveness of 

released irrad. males 

in field plots after 

14 days 25.0% 25.0% (Clinton,La. 1988) 
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Attachment 2 


Research on boll weevil sterility was begun in the mid 1960’s. Both 
irradiation and chemosterilization were considered, but each was found to be 
lacking in one or more areas of critical need. Early research set high 
standards of performance for sterile weevils. Early tests were unable to 
measure up to those standards. The few field tests that were conducted were 
often of too large a scale to be properly evaluated, and they were conducted 
without controls. In the late 1970’s realistic standards of performance for 
sterile weevils were established. Sterile males must be able to attract and 
inseminate native females for 7 days after release. Recent advances in mass- 
rearing technology and strain selection have resulted in the production of 
vigorous, disease-free weevils that were better able to withstand the i11 
effects of irradiation. Additionally, methods of preventing residual 
fertility in irradiated females without reducing their vigor or that of the 
sterile males have been developed so that there is no need to separate the 
sexes before release. Now weevils are dipped in an aqueous solution of 
diflubenzuron prior to irradiation , this produces weevils with higher levels 


of competitiveness and sterility that approaches 100%. 


Small plot tests (1/8 - 1/2 acre) that provided measurements of the relative 
competitiveness of sterile and fertile weevils were developed in the late 
1970’s. This technique provided a means of determining whether changes in 
sterilization methods that looked promising in the laboratory could be 


expected to produce better results in the field as well. 
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In 1983 and 1984 the first controlled tests of the effectiveness of sterile 
weevils against natives on commercially grown cotton were conducted in both 
the delta and hill counties of Mississippi. In 1983 egg hatch of native 
females was reduced from 98% in control fields to 53% in fields receiving 
sterile weevils. In 1984, a year with a much lower than normal population of 
native weevils, hatch was reduced from 94% in control fields to 15% in fields 
receiving the sterile weevils. In both years, the tests were conducted on 


between 100 and 180 acres of commercially grown cotton. 


In 1987 and 1988 a large scale test encompassing 3-5000 acres was conducted in. 
west-central Alabama. Weekly releases of sterile weevils proved their 
effectiveness against native populations particularly in fields that were 
greater than 10 acres in size. The test also confirmed the ability of the 
USDA-ARS mass rearing facility to consistently produce large quantities of 


vigorous mass-produced and sterilized boll weevils. 


Genetic selection of a strain of weevis in which irradiated males have an 
extended lifespan and an increased propensity to inseminate females was begun 
about 1980. Research was a joint venture between scientists at the USDA-ARS 
Bioscience Research Laboratory, Fargo, ND, and the University of Minnesota. 
The extended post-irradiation life and mating propensity of the selected males 
was duplicated at Mississippi State, MS. several replications of males reared 


and sterilized at the Fargo laboratory were utilized in the study. 


Future research on boll weevil sterility should be directed toward improving 


the efficiency of procedures utilized to mass produce and sterilize boll 
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weevils, measuring the field competitiveness of the genetically selected 
Strain as well as incorporating additional desirable qualities into the 
Strain, determining the effectiveness of the selected strain after is has been 
subjected to mass rearing for several generations, and defining the situations 


in which the use of sterile weevils could be of maximum benefit to the bol] 


weevil eradication program. 
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Attachment 3 


With the goal of using molecular biological techniques to develop a 
genetic sexing technique and possibly eventual genetic control techniques for 
the boll weevil Anthonomus grandis work on the molecular biology of this 
insect was initiated in January 1987. After initial construction of a series 
of genomic and cDNA recombinant libraries the project has gone along three 
main routes. The common objective is to obtain some insight into the 
molecular genetics of A. grandis and to isolate various genes and gene 
promoter regions that could prove useful in future genetic engineering 
experiments with this insect. Emphasis has been placed on sex-specific gene 
expression with potential use in genetic sexing for production of single sex 
or male sterile lines. 


ie Using cloned probes isolated from other organisms, particularly 
Drosophila melanogaster, genomic souther blots of A. grandis were hybridized 
at several levels of stringency. This was done in hopes that there might be 
enough homology that cross-hybridization could be used to isolate the 
‘corresponding A. grandis genes. More than twenty different genes have been 
analyzed in this way. Most gave negative results including the chorion and 
yolk protein genes, the sex control genes, and a series of Drosophila 
transposable elements. Positive hybridization results were obtained with 
actin, amylase, heat shock and histone probes. Two different actin genomic 
clones have been purified. Although this method has not yet been successful 
in isolating sex-specific genes we will continue to screen potential clones as 
they become available. 


II. Messenger RNA was extracted from male and female weevils and cDNA 
recombinant libraries constructed from each in the vectors lambda gtl0 and 
gtll. Each library was in turn screened with a labeled cDNA from each of the 
male and female mRNAs. This cross-screening yielded a number of clones that 
were either male or female specific. These have now been extensively 
characterized and sequenced. Genomic clones have been isolated and are being 
characterized. 


A male-specific cDNA was sequenced and found to be 743 bp in length. An 
open reading frame of 132 amino acids was found to code for a very arginine 
rich protein with similarity to protamines, a sperm specific DNA binding 
protein previously described only in vertebrates. Northern blots of RNA 
extracted from different tissues and from different developmental stages 
showed that this messenger was found only in the testes and only in the adult 
or late stage pupae. Genomic southern blots showed that this sequence was a 
member of a small gene family of 4-6 copies. Three different genomic clones 
have now been isolated from a genomic library constructed in the vector EMBL3. 
These genomic clones are now being mapped and characterized. We hope to map 
and sequence the male specific promoter regions in the near future. 


A female-specific cDNA of 1223 bp was purified and sequenced. An open 
reading frame was found but the amino acid sequence was not similar to any 
other sequence in the protein sequence data banks. Northern blots showed the 
sequence was complementary to a very large 6.5 kb female specific mRNA. We 
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now know that this sequence is a portion of the A. grandis vitellogenin cDNA 
from a different portion of the gene than the cDNA isolated by antibody 
methods (see next section). 


III. To obtain clones of the female-specific vitellogenin gene an 
antibody screening procedure was used. 4. grandis has two very abundant 
proteins in its eggs. The most abundant is a very large 160 kilodalton 
protein and the other is about 47 kilodaltons. The large protein was purified 
on a polyacrylamide gel and antibodies to it prepared by injection into 
rabbits. These antibodies were used to screen a lambda gtll expression 
library made from female A. grandis RNA. A 661 bp clone was purified and 
sequenced. The entire sequence consisted of a single open reading frame 
indicating that this was an internal fragment of a larger message. It was 
homologous to a large 6.5 kb message which was female-specific. This clone 
was used to screen a genomic library and two overlapping clones were isolated. 
Southern blots had shown that this was a single copy sequence. The female- 
specific cDNA previously found also hybridized to the same genomic clones 
although in different positions. We therefore have two pieces of a large cDNA 
and two genomic clones containing the gene for this protein. We are now 
mapping the transcripts from this gene and subcloning portions of it. The 
na is to isolate the sequences controlling the female-specific expression of 
this gene. 


FUTURE WORK 


We have isolated and sequenced some male and female-specific cDNA clones 
from A. grandis. The male-specific clone codes for a testes specific 
protamine, the first protamine found in invertebrates. If the promoter 
regions of this gene can be isolated they have potential use in creating 
sterile male lines. The promoter sequences can be linked to a toxin gene or 
any other deleterious gene and reinserted into the boll weevil genome. The 
new sequence would be expressed only in the adult testes, destroying that 
Organ and rendering the insect sterile. The female-specific yolk protein 
promoters could be used in a similar manner to kill all the females in a line, 
leaving only males for sterilization and mass release. We have the clones 
isolated and are in the process of mapping and isolating the promoter 
sequences that control them. 


The next major hurdle to genetic engineering in boll weevils or any 
other insect is finding a method to genetically transform them with the 
purified gene of interest. The P-element system of Drosophila works only in 
very closely related species and will probably not be useful. It will be 
necessary to find another way. The best way will probably be to isolate and 
use transposable elements endogenous to the organism of interest. This means 
that transposable elements will have to be isolated from boll weevils. 


With the clones already isolated and with others from the libraries it 
will be possible to do this by screening DNA from many different lab strains 
and geographic isolates searching for restriction fragment length 
polymorphisms (RFLPs). Some of these will be due to the insertion of genetic 
elements that have transposed into the sequence being analyzed. This method 
will also have the added benefit that the RFLPs found will be very useful for 
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Attachment 4 

The mitochondrial DNA (mtDNA) of animals has proven to be an extremely 
powerful tool for studying systematics and evolution of mtDNA is normally a 
circular DNA molecule of 15-20 kilobases (kb). The small size and 
sequesterization outside the nucleus in the mitochondria make it possible to 
differentially separate it from nuclear DNA. The molecule seems to evolve 
rapidly with respect to its primary nucleotide sequence perhaps 5 times faster 
than comparable nuclear DNA. As a result mtDNA often gives rise to extensive 
sequence heterogeneity among individuals of the same species. MtDNA is 
maternally inherited and the variation present in natural populations can be 
used to reconstruct maternal lineages and phylogenies both within species and 


among closely related species. 


The restriction fragment patterns of mtDNA from the cotton boll weevil, 
Anthonomus grandis Ebony strain, using 14 restriction endonucleases were 
evaluated. The cleavage sites for 12 of the enzymes have been mapped, i.e. 
their location and relative order on the DNA molecule has been determined. 
Restriction fragment pattern polymorphisms have been used to demonstrate that 
differences can be detected among weevil populations of diverse origin (Ebony 
strain, "Thurberia" weevil from Arizona, Mexican weevil collected on Hampea 
nutricia in southern Mexico and a cotton weevil from E1 Salvador). This 
technique has a high potential for the study of biosystematics, evolution and 
dispersal of the boll weevil along with assessments of the genetic variability 


in natural populations of the weevil. 
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FIELD TESTING OF A RADIATION RESISTANT STRAIN OF THE BOLL WEEVIL 
E. J. Villavaso, W. L. McGovern, D. T. North & J. W. Smith 
USDA, ARS, Boll Weevil Research Unit, Mississippi State, MS 
About ten years ago, a strain of boll weevil that exhibited extended 
postirradiation survival in the laboratory (RR) was developed through a 
research agreement between the USDA Metabolism and Radiation Research 
Laboratory, Fargo, ND (MRBL) and the University of Minnesota. The strain 
from which the RR strain was developed (CP) came from a broad base 
laboratory strain that had been synthesized from 6 strains collected from 
College Station, TX, Florence, S. C., Monroe, LA, Tifton, GA, Clay County, 
AR and Selma, AL and a long established laboratory strain fron Mississippi 
that was homozygous for ebony body color. Cooperative research between 
MRRL and the Boll Weevil Research Unit, Mississippi State, MS to evaluate 
bostirradiation survival, attractiveness, mating ability and 
competitiveness in field, field cage, greenhouse and Taberarore 


environgents was begun in 1982 and continued in 1987, 1988 and 1990. 


In 1982 the RR and CP strains and the strain long under mass 
production at Mississippi State, MS (ST) were reared and irradiated in 
Mississippi (-MS) and tested for competitiveness in isolated 1/4 acre 
field plots and for longevity in the laboratory. Two groups of Starkville 
males were tested. One was mass—reared (ST-ME) and the second was reared 
on a smajl scale along with males from the RR and CP strains. LTs0’s 
averaged 12.0, 11.7, 8.7 and 7.0 days for the RR-MS, CP-MS, ST-MS and 
ST-MR groups, respectively (12.0=11.7>8.7=7.0; P < 0.01). Both of the 
North Dakota strains lived significantly longer than both Starkville 
groups, but the expected 21 vs 13 day difference in longevity between the 


BR-MS and CP-MS groups was not observed. Differences in competitiveness 
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over the 7 day period of the test were not significant. Competitiveness 
averaged 44% which was identical to a similar test conducted with the 


ST-MS strain the previous year. 


In 1987 BR, CP and ST males were reared and irradiated in North Dakota 
(-ND) and shipped to Mississippi where postirradiation survival, 
attractiveness and mating ability were measured on males that were held in 
i" screened plastic boxes on cotton plants in the greenhouse or screened 
field cages (12’X24’X6’). LYso’s averaged 19.5, 15.7 and 15.2 days, 
respectively, for RR-ND, CP-ND and ST-ND males (19.5>15.7=15.2; P < 0.01 
BR-ND males were able to inseminate more females 14 days after irradiation 
and were more attractive than either CP-ND or ST-ND males during the 
second week after irradiation, but neither of these differences were 
Significant. Had a field test been conducted in 1987, the longer-lived, 
more attractive, higher mating propensity RRE-ND males would have been 


expected to be more competitive during the second week after release. 


In 1988 RR and CP males, reared and irradiated in North Dakota, were 
tested for competitiveness during the second week after release and for 
postirradiation survival in isolated 1/4 acre plots of cotton. 
Competitiveness for days 8-14 after release averaged 24% for both groups. 
LTs0°s were not significantly different and averaged 17.5 and 16.5 days 
for the RR-ND and CP-ND strains, respectively. This difference was not as 
great as the 3.8 day Witrecences seen in 1987. Thus, the expected greater 


competitiveness during the second week after release did not occur. 


In 1990 RR and ST males were again tested for competitiveness and 


postirradiation survival in 1/4 acre isolated field plots. Males of the 
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RR and ST strains reared and irradiated in North Dakota and males of the 
ST strain mass-reared in Mississippi were tested for competitiveness and 
postirradiation survival. LTsa’s were not significantly different and 
averaged 14.8, 13.8 and 14.0 days for the RB-ND, ST-ND and ST-MR groups, 
respectively. In 1990, unlike in previous years, virgin females were not 
released only on the first day of the test as were the males, but were 
also released on the 3rd, 7th & 10th days. Instead of evaluating 
competitiveness on only the 7th or 14th days after release, 
competitiveness was evaluated on the 3rd, 7th, 10th and 14th days after 
release. Treated males were unfed and 3 days old at the time of release 
and control males were 5 days old and diet fed at the time of release. 
This is the first time such a combination of treated and untreated weevils 
have been tested, and hindsight tells us that the test was probably 
significantly biased in favor of the untreated males. Competitiveness 
ranged from a low of 4% (RR-ND; days 0-3) toa high of 38% (ST-MR; days 
7-10) over the course of the test. Differences in relative 


competitiveness of the strains were not significant. 


ee 
4 


The low overall competitiveness seen over the course of the 1990 test 
apparently occurred because the young, unfed treated males were not able 
to produce as Seah tres or sperm as the older control males during 
the first 3 days after release. This is the periodiwhen most of the 
wating probably took place. The number of released weevils remaining in 
the field diminished significantly between third and seventh days after 
release and continued to diminish through the end of the 14 day test 
probably as a result of predation by fireants. We don’t Imow if this 
would occur in commercially grown cotton that is frequently subjected to 


insecticide treatments. 


Eric Villavaso 
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APPENDIX E. 


Communications Relative to Genetic Sterility 
in Heliothis 
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United States Agricultural Northern Plains Area 1500 North Central 


Department of Research Northern Plains P.O. Box 1109 
Agriculture” ~ Service Soil and Water Sidney, Montana 
Research Laboratory 592/0 


October 22, 1989 
Subject: Sterility in Heliothis [Helicoverpa] zea. 


ic: Dr. Dick D. Hardee, Laboratory Director, 
Southern Field Crop Insect Management Lab 
USDA/ARS P.O. Box 346 
Stoneville, MS 38776 


From: Neal R. Spencer, Research Entomologist 


- Biological Control of Weeds Resgargh Uni 
USDA/ARS P. O. Box 1109 - 


Sidney, Montana 59270... 





While working on the backcross sterility of H. zea in the spring of 1988 in 
your lab, we successfully crossed a male H. assulta (SEE ENCLOSED TABLE) 
with a female H. zea from our stock colony. The records of this work are 
in the quarantine facility and additional information has been given to Dr. 
Laster. One cross produced only males. At the time this work was going 
on, I sent reproductive tissue to Dr. Maurice DeGrugillier at the Fargo lab 
for analysis. He identified virus-like particles in the testes of the preserved 
material. This was discussed with Dr. King at that time. I felt that we had 
found a pathogen that could be used for H. zea control, if we could rear 
the cross. That was a large if since we lost 100 % of our stock (FROM THE 
PATHOGEN?). I did not get Dr. King interested in following this line of 
research and since I was in the process of transferring to Montana, I was 
unable to continue the work. 


The cross between H. assulta oo and a H. zea 9° transferred at least one 
and perhaps three different insect viruses. One of these may be the 
sterility factor needed for H. zea control. 


I discussed this research with Maurice this past week. He is of the opinion 
that another insect virus is responsible for the sterility in H. virescens. The 
virus 1s transmitted by H. subflexa into the H. virescens line and after 
several generation of backcrosses, all males carry the sterility factor. 
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Maurice believes that the males 
Carry a virus which attacks the mi- 
tochondria in the testes. 


Dr. Robert M. Faust was a partici- 
pant at a review of the Fargo Lab 
a month ago. He feels that this 
area of research is worthwhile for 
the ARS mission and goals. Dr. E. 
M. Dougherty feels that it would 
not be difficult to implant viral 
DNA into a Heliothis species egg. If this is true, perhaps the virus from H. 
virescens could be transferred to H. zea using one of the new biotechnology 
methods. This week, Maurice Degrugillier is at a Molecular Insect Science 
Meeting in Phoenix. I believe that it would be best that you discuss this 
research with Maurice this next week, if you are interested. He is a pleas- 
ant person and has conducted research along these lines for some years. 





In my estimation, this line of research could be as significant as that of the 
original work on the backcross sterility of H. virescens. This proposed 
research would take time, money, effort and the cooperation of several 
labs. Technology for the genetic control of H. zea may be the end result. 


The other missing link is that of H. helenae from the island of St. Helena. 
This species may be closer still to H. zea and contain a sterility factor. 


Dr. Hardee, I am out of the Heliothis research and back into the biological 
control of weeds. I am interested in the development of H. zea sterility 
since I spent some time in that area. [ hope that I have been helpful and 
have contributed to a problem’s solution. Good luck in your future 
endeavors. 


Cc: 
Dr. Maurice DeGrugillier 
Dr. J. Powell 
Dr. P. C. Quimby 
Dr. Eldean Gerloff 
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H. ZEA females (Stoneville) 
H. ASSULTA males (Pakistan) 


larvae collected 
larvae dead (2/9/88) 


larvae pupated 
(N. B. these are from one fe ale) 






. Total pupal 
number weight 
in mg. 


217 (210 in good con- || avg. 289 SD 62 
(100 pupae) 


dition) 
H. assulta males (Thailand) 


larvae collected fia weliiidlge “eat Sapet Sttuatara 
larvae dead (2/9/88) haan ctr Mcrae 


larvae pupated 6 avg. 365 SD 50 
(58 pupae) 
sex of pupae 22 females 
36 males 
H. zea X H. zea (Stoneville colony) avg. 361 SD 83 
(100 pupae) 


These data from Stoneville records. All records in quarantine facility. 


i 
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H. zea Females (Stoneville) 
x 















Neal R. Spencer 
406-482-2020 
October 23, 1989 
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jaw United States | | Agricultural Mid South Area Southern Field Crop Insect 
i } Department of Research Management Laboratory 
wie/ Agriculture Service P.O. Box 346 


Stoneville, Mississippi 38776 


February 7, 1990 


SUBJECT: Genetic Sterility in Heliothis 





TO: M. E. Degrugillier 
Research Entomologist 
USDA, ARS 
Fargo, North Dakota 


FROM: Da Do Hardes DYfrer— 
Laboratory Director 


I recently read your paper in Volume 54 of the Journal of Invertebrate 
Pathology on possible cause of sterility in Heliothis. This paper stimulated 
me to review again a letter from Neal Spencer (copy enclosed) which I 
received last October. 








I would appreciate your "bottom line" comments on this subject - what is our 
next step, what proof do we have that VLP's in Spermatocyst cells are 
contributing to sterility, would cooperative efforts between our two 
laboratories be worthwhile, etc. 


In my opinion, we have reached a serious crossroad in this research effort in 
that we have two major obstacles in proceeding past St. Croix in evaluating 
genetic sterility: (1) cost of rearing is a major barrier for evaluating its 
potential in a large enough area to make the test scientifically acceptable; 
and (2) some of our critics contend that until we achieve genetic sterility 
in Heliothis zea that the dollars should not be spent on H. virescens. We 
have reduced cost of rearing significantly, but much more still needs to be 
done. To date we have made no progress with the latter - all crosses we have 
made appear to be morphologically impossible. We still have several species 
with which to attempt matings, but most of these are very exotic and 
collection is difficult and expensive. 


I am not certain that I fully understand the ramifications or Significance of 
your findings, and I would appreciate your evaluation from a practical 
standpoint. Marion Laster and others have come too far for us to back off 
now, but future research progress has been slowed drastically by a shortage 
of funds. I am open to your suggestions and comments. 


Enclosure 


cc: (w/enclo. ) 
Coppedge 
Faust 
Laster 
Zimmerman 
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United States Agricultural Northern Plains Area P.O. Box 5674 
Department of Research Red River Valley Agricultural State University Station 
Agriculture Service Research Center Fargo, North Dakota 
Biosciences Research 58105 
Laboratory 


March. 13 t1so0 


SUBJECT: Virus-like Particles and Backcross Sterility in 
Heliothis 


J ie i D. D. Hardee 
Laboratory Director 
USDA, ARS 
Southern Field Crop Insect Management Laboratory 
Stoneville, Mississippi 


From: Mo BE... (Degrugilier 
Research Entomologist 


The following contains some of my thoughts on backcross sterility 


-and the presence of virus-like particles (VLE! s)* imtHelivethis’ in 


response to your letter of Pebruarye), 990% First of all, we 
have not proven, nor will we be able to prove utilizing electron 
microscopy, that the VLP's cause Steril ity.uethistmusttawait the 
isolation and identification of the virus and incorporation into 
a suitable host so that it mimics the effects on sperm cells that 
we see in backcross males. We have begun the isolation procedure 
and it appears that we will be able obtain suitable quantities 
quite readily. Determining if it is a RNA or DNA virus is quite 
simply done, but the rest of the procedure would require 
considerably more time. 


I will provide you with some of our findings, some of which tend 
to support the microbial theory as the basis of Stews ti, Seen 
addition I hope to provide some indication of their Significance 
and where we can go from here. 


Some of our observations include the following: 


1. There is a close correlation between the presence of VLP's in 
spermatocyst cells and deformed sperm cells. In 6 day old 
adult H. virescens, 70% of sperm scored as abnormal (swollen 
or hollow mitochondria) had VLP's in the cyst cell cytoplasm 
and/or nucleus (73% if just nuclear VLP's are included). In 
H. subflexay 64% of abnormal sperm had VLP's in the cyst 


cells (67% if only nucleus is included). In backcross 
testes, the correlation is 90% (92.5% for nucleus only). In 


8-10 day old adults, the relationship was even more evident, 
ranging from 90-100% for the 3 groups. Conversely, in sperm 
bundles that were scored as normal, only up to about 5% had 
VLP's in the cyst cells. 
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The VLP's appear to be ubiquitous in Heliothis. The 
following species and strains have been examined. A minimum 
of 5 testes/group was tested unless otherwise stated. 


a. H. virescens (Fargo colony) 

b. H. virescens (Stoneville) 

Cc. H. subflexa (Fargo) 

a:67 Hissubfiliexva (Clemson, SC) 

e. Backcross (Fargo, 150-200th generation) 

f. Backcross (Stoneville, ? a. ) 

et rraes (Tifton, GA) - 3 testes - (H. virescens 
males X H. subflexa females - Parent 
species captured from wild populations. 

Dea wedtis (Fargo) group (a) above crossed with (da) 

AG) Jiceiea (Stoneville) - 3 testes examined 

jewel macculca (Stoneville) - 1 testis (Pakistan Gia git) 

Keel li's (Stoneville) - group (i) crossed with (3) 
2 testes examined 

Jnemds punctigers (Australia) 

mth "dearmigera (Australia) 

Deerrits Reciprocal Cross - Group (a) females 


crossed with (d) males 


VLP's have been found in all of the groups listed above. [In 
addition, they have been found in every testis examined to 
date from each of the groups. We will be receiving some 
testestof Haspeltigerathand H. armigera shortly from Israel, 
and some H. obsoleta from Bulgaria in the future. 


Expression of the VLP's varies among different colonies of 
the same species or colonies of the same strain. jLarge 
crystalline arrays of VLP's were routinely «found: imicyst 
cells of our Fargo population of virescens and backcross 
colony, but they were never found in the Stoneville virescens 
or backcross colonies, even though the Fargo colonies 
originated from Stoneville some 10 years ago. I suspect that 
since our Fargo colonies are highly inbred, this may be the 
reason. These arrays were not found in any of the other 
species examined. 


Expression of the VLP's varies among species as to the cell 
or tissue type in which they are found. The VLP's in 
virescens, subflexa, and backcross testes seem to be 
confined to eupyrene cyst cells: those from other species 
can be found in follicle cell nuclei, tracheal cell nuclei, 
apyrene spermatocysts, epithelial cells, etc. 


Expression of the VLP's is age dependent in the adult. The 
olderathesadul tpstheshiqher-sthe percentage of spermatocysts 
with VLP's. 
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VLP's are associated with heterochromatin in cyst cell 
nuclei. The particles often appear to be embedded within the 
heterochromatin clumps, and large masses of particles in 
grape-like clusters often lie adjacent to the clumps. 


Eupyrene sperm from Fl testes are normal looking except that 
they are double-tailed. The mitochondrial derivatives (MD's) 
are not swollen or hollow and only low levels of VLP's are 
found. Backcross sperm from later generations, however, are 
extremely distorted and high levels of VLP's are found in 
cyst cells. This was true of Fl testes from all four groups 
examined (g, h, k, and n above). We have not examined BCD or 
BC2 generation testes yet (we have some prepared from group 
(h) above). 


Sperm in backcross males appear normal until they reach the 
early to mid spermatid stage, and then begin to swell and 
become grossly abnormal. At about this time, membrane whorls 
with darkly staining pepper-like material are found among the 
Sperm cells within a bundle, apparently Originating arom the 
cyst cell cytoplasm. These membrane whorls are intimately 
associated with the sperm plasma membrane, and short rod-like 
bodies enclosed within a loose membrane system with attached 
Spherical dense particles are visible within the cytoplasm of 
the spermatid. These bodies can then be seen associated with 
the outer membrane of the mithochondrial derivative (MD), and 
finally within the MD itself. This is accompanied by 
Swelling of the MD. In short, it appears that the 
mitochondrial derivatives are becoming "infected" with some 
material from the cyst cells. This happens in virescens as 
well as in the backcross, but the virescens MD's don't swell. 
This happens in the larval and pupal stages. I hope to have 
a paper out this summer describing this phenomenon in a lot 
more detail. 


Fl testes have microorganisms present in addition to VLP's. 
These extremely numerous extracellular Organisms are found in 
the lumen of the testes and are interspersed among the sperm 
bundles and degenerating sperm cells. They have been seen in 
every Fl testes examined to date (g, h, k, and n) and appear 
Similar to rickettsia or cell wall-less bacteria. They are 
common in punctigera, armigera, and assulta, but have not 
been found in virescens, subflexa, or backcross males. 


Although the VLP's appear only in adult moths, they may be 
present in immature stages but in a different form. The 
outer membrane surrounding the swollen mitochondrial 
derivative of backcross sperm of immature stages often has 
masses of osmiophilic, ribosome-sized partices that encircle 
the entire MD. In sperm of adult moths, VLP's occupy the 
Same position and surround the MD. This indicates to me that 
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what we see in the larvae and pupae may be virus particles 
without the outer capsid, but in adults, the virus has formed 
the capsid, utilizing lipoprotein from the mitochondrial 
membrane. Both of these types of particles are seen 
associated with other membrane surfaces, not only those of 
the MD. 


11. VLP's may be universally present in all lepidoptera. We have 
examined 3 other species of lepidoptera available in our 
laboratory (Mediterranean Flour Moth, Anagasta kuehinella; 
Sunflower Moth, Homoeosoma electellum; Banded Sunflower Moth, 
Cochylis hospes) and all testes examined had VLP's present. 
Two of these are in the Fan. Pyralidae, and one is in Fan. 


Cochylidae. 


The above findings imply several things. First of all, the 
chromatin-associated or chromatin-originating particles suggest 
that this virus may be a hereditary virus that has been 
integrated into the hosts' Dna. Indeed, similar particles 
(morphologically identical) have been described in Drosophila 
melanogaster that are holomogous to the transposasble element 
copia. These particles appear in various tissues under stress 
conditions (aging, irradiation, tissue culture, association with 
melanotic blood tumors). The size and morphological appearance 
of the particles are strikingly similar to those of Hellotnis. 
It has been suggested that the copia transposable elements are 
derived from retroviral proviruses, long since entrapped in host 
chromosomes. 


If the observation (#8 above) that sperm MD's become infected 
during the spermatid stage can be proven, it may go a long way in 
describing how the sterility phenomenon works. The source of the 
membrane whorls from which the infectious agents appear to arise 
is unknown. However, it is known that Spermatocyst cells, 
including the mitochondria and other organelles, degenerate and 
disappear before the Sperm bundles leave the testes. We have 
micrographs demonstrating the degeneration of CY¥SE-cel) 
mitochondria and some of them definitely have VLP's within their 
interior. It is possible that the membrane whorls are 
degenerating cyst cell mitochondria and that they are releasing 
the infectious agent that becomes incorporated into the sperm 
mitochondrial derivative. 


Another interesting finding is that sperm in Fl testes from all 4 
groups appears similar (G,H,K,N above). The bundles contain 
normal looking sperm (except that most are double-tailed) and few 
are abnormal with swollen or hollow mitochondrial derivative and 
few have VLP's. Later backcross males have deformed sperm and 
lots of virus. It was the opinion of Proshold and LaChance that 
the early sterility (generations 1-5) was due to different causes 
than that of later backcross generations. Perhaps the early 
sterility is due to double-tailedness and later thepvirus causes 
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Sterility by producing abnormal sperm. 


I would like to briefly give a hypothesis on how this virus may 
be involved in sterility in order to address your question on how 
genetic sterility may be achieved in H. zea. 


If indeed a hereditary virus is present in the genome of all 
Heliothis species, it must have occurred a long time ago. 
Although the VLP's from various species appear similar, the RNA 
or DNA composition may vary among the species. Assuming that the 
virus causes production of nonfunctional sperm, the host species 
must have had some mechanism to overcome the effects of the virus 
or the species would surely have been eliminated long ago. One 
such way of negating the effects of the virus would be to delay 
its expression long enough so that males could produce functional 
Sperm while young, and later after they have passed their 
reproductive prime, it would not matter if nonfunctional sperm 
are produced. This may be occurring in the species we have 
examined, as the amount of expression of the VLP's is age 
dependent in males. The host species has possibly developed a 
"suppressor" system originating from the nucleas that keeps the 
viral genes in check until the males have reached old age. 
According to Steve Miller at the Gainesville lab, suppressor 
systems have been described in other species, although I am not 
familiar with the literature. 


Within any one species, if the "infective" agent is originating 
from the cyst cell cytoplasm (degenerating mitochondria?), then 
it would be of maternal origin. It would enter the sperm 
mitochondrial derivative but would not be expressed because of 
the mechanism described above. On the other hand, if the agent 
is from a "foreign" species, i.e. subflexa, and enters a sperm MD 
of virescens, the supressor system for this agent would be 
lacking, the virus would be allowed to be expressed, and sperm 
would degenerate. This may not be evident initially, as Fl males 
still contain 50% subflexa genes, but by the 5th-6th backcross 
generation, the genome is almost exclusively virescens and lots 
of degenerating sperm and virus should be present. 


Getting back to the real world, it may not be all that important 
in interspecific crosses if there is sterility or not in the 
early backcross generations if the above hypothesis is correct. 
Indeed, in our crosses, we did get some fertility in the Fl's and 
40% of Fl males transferred at least some eupyrene sperm to the 
spermatheca. Although the majority of sperm in Fl males are 
double-tailed, there are also many that are single tailed and 
appear normal; perhaps this is where the fertility lies. 


In the earlier crosses at Stoneville that were successful 
involving H. zea X H. assulta, I understand that F2 males showed 
high fertility before the colony was lost. Perhaps this was 
because only single-tailed (normal) sperm reached the 
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Spermatheca. These sperm may represent only a small portion of 
those that were actually produced. If the above hypothesis 
involving the virus is correct, it may take up to the 5th 
generation or so before Sterility is complete (the time at which 


the genome is almost exclusively that of the species being 
backcrossed to). 


In short, I think that it would be worthwhile to try and make the 
above cross with zea again since you know that these 2 species 
are compatible. It would not be too expensive or time consuming 
and would give useful results. I would be happy to cooperate by 
monitoring at the EM level what is happening at the cellular 
level each generation. Unfortunately, we terminated our 
backcross line at the BCc2 generation and dropped our subflexa 
colony because of monetary reasons so I don't know for sure when 
the virus starts to be expressed at high levels. 


I agree that it may not be wise to undertake a large control 
program involving release of backcross males until the mechanism 
of sterility is better understood and control of zea can also be 
undertaken. According to my colleagues, once the virus has been 
isolated and purified the above hypothesis can be tested using 


molecular biology approaches. I cannot say how long this will 
take because of the funding shortage. 


I hope I have answered some of your questions. Please feel free 


to contact me if you need specific information on any of the 
above points. 


cc: 
Don C. Zimmerman 
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APPENDIX F. Communications Relative to Russian 
Wheat Aphid Research 
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DNA studies of natural enemies of the Russian Wheat Aphid 


Richard L. Roehrdanz - ARS, Biosciences Research Lab, Fargo, ND 
in cooperation with 
Robert L. Burton - ARS Plant Science Research Laboratory, 
Stillwater, OK 


Biocontrol of the Russian Wheat Aphid (RWA) using native or 
introduced parasitoids or predators ig a very promising line of 
investigation in the management of this pest. A number of species 
are currently under investigation at Stillwater and elsewhere to 
determine their host preferences, behavioral traits and effective 
rearing conditions. For example, several geographical isolates of 
Diaeretiella rapae from the United States and around the world are 
in colonization. It is important to know the relationship between 
these potentially disparate populations especially between the 
native populations and those of foreign origin should one of the 
latter prove to be a prime candidate for release trials in this 
country. It has already been suggested that there could be several 
sibling species in the Diaeretiella complex. It would also be 
useful to know something about the phylogeography or the range of 
genetic variability across native populations of these insects. 
This could help determine whether the select release strain is 
likely to interbreed with particular native populations, which 
could dilute its. effectiveness, or coexist as a discrete 


subpopulation. 


The suggested approach is to examine DNA, the primary genetic 
material to characterize molecular genetic variants or sequences 
that may be used a markers to aid in identifying populations and in 
studying intraspecific and interspecific relationships. Initial 
emphasis would be on the mitochondrial DNA molecule, which, because 
of its rapid rate of evolution is well suited for intraspecific 
comparisons. Its pattern of maternal inheritance also makes it 
useful for studying maternal lineages and dispersal and it is 
apparently free from recombination events that can complicate 
interpretation of data from nuclear sequences. The studies would 
look for RFLPS or restriction site differences that could be 
diagnostic of a population and provide estimates of nucleotide 
sequence divergence. It would probably be useful to attempt to 
clone the mtDNA genome to facilitate sequence studies and provide 
a ready source of probe DNA for population comparisons. This work 
would compJement both the tsozyme studies being undertaken in 
Stillwater and Columbia, MO and traditional biosystematics work at 
other locations. The insect populations would be obtained and 
reared at Stillwater and the molecular genetics would be carried 


out in Fargo. 


Estimated budget for continuing funds $50,000 
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United States Agricultural National Beltsville, Maryland 
ek Department of Research Program 20705 
: Agriculture. Service 


Staff 


March 29, 1990 


SUBJECT: Russian Wheat Aphid FY90 HQ Fund Release 


TO: R. Roehrdanz 
Research Geneticist 
BRL, Fargo, ND 


THROUGH: R. Leopold, Acting Research Leader 
BRL, Fargo, ND 


D. Zimmerman, Center Director 
NCSL, Fargo, ND 


T. Army 
Area Director 
Northern Plains Area 


W. Klassen i) Piece crsaie ON be 


Associate Deputy Administrator 
Plant and Natural Resource Sciences 


FROM: Richard S. Soper tata ti AAcpo 


National Program Leader 
Biological Control 


Your proposal entitled "DNA studies related to Russian Wheat Aphid" has been 
approved for funding for two years as follows: 


FY90 $25,000 
FY91 40,000 


Headquarters will transfer $25,000 from CRIS 0500-00028-001-00D to cRIS 
5442-22000-005-00D to support this activity. Please coordinate this research 
with Dr. Steiner, Columbia, MO and Dr. D. Reed, Stillwater, OK. 


cc: 
D. Cole 


E. Knipling 
BC Matrix Team 


17724 


Agricultural 
Research 
Service 
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Posted: Thu, Oct 11, 1990 8:05 AM EST 
From: RSOPER 


To: AD.NPA, LC.Stillwater, RSoper 
Subj: Forwarded message (correction) 


October 9, 1990 


SUBJECT: 


LOS 


THROUGH: 


THROUGH: 


FROM: 


Please provide me a 2-3 page summary of your research activity on the above 


subject. 


Congressional action on the ARS budget. 


it is important to review progress. 


DNA studies related to Russian wheat aphid 


R. Roehrdanz 
Research Geneticist 
BRL, Fargo, ND 


K. Narang 
Research Leader 
Fargo, ND 


D. Zimmerman 
Center Director 
NCSL, Fargo, ND 


R. Soper 
National Program Staff 
Beltsville, MD 


We are prepared to release an additional $40,000 for FY91, pending 


Msg: JGJA-3046-5528 


However, before making this release 


Please indicate how your research has 


been coordinated with Dr. W. Steiner, Columbia, MO, and Dr. D. Reed, 


Stillwater, OK, as requested. 


these temporary funds. 


CC: 

T. Army 
H. Brooks 
R. Burton 
Rak adis C 


Also, please indicate which CRIS should receive 
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United States Agricultural Northern Plains Area P.O. Box 5674 

Department of Research Red River Valley Agricultural State University Station 

Agriculture Service Research Center Fargo, North Dakota 
Biosciences Research 58105 


October 20, 1990 MONTAG 


SUBJECT: DNA studies related to parasites and predators of the 
Russian wheat aphid 


TO: R. Soper 
National Program Staff 
Beltsville, MD 


THROUGH: S. Karl Narang 2%.) “in i 
Research Leader) Site Wane etact 


Fargo, ND 

FROM: R. Roehrdanz ff 
Research Genetit#ist 
Fargo, ND 


This project constitutes an effort to find mitochondrial DNA 
(mtDNA) variants that can be used as molecular markers to 
distinguish parasites and/or predators of the Russian wheat aphid 
that have diverse Old World geographic origins. To help get the 
project underway, R. Burton recommended that I visit the 
laboratory in Stillwater. The two days spent there at the end of 
June proved quite valuable not only from the standpoint of 
establishing a working relationship with the researchers there, 
especially D. Reed and G. Puterka, but also in discussing the 
possible directions and options for the research. 

It was decided to begin work with the tiny parasitic wasp, 
Diaeretiella rapae. This Old World species is apparently fairly 
wide spread in the USA, the result of previous introductions to 
combat other aphids. With the advent of the RWA problem, annual 
collection forays have been made to obtain new material from 
regions where the RWA occurs. D. Reed was maintaining a number 
of colonies of this species from which insects could be 
collected, frozen and sent to Fargo. However, the insect is 
truly tiny (10+/mg or 150-200 = mass of one boll weevil). The 
average size of the Stillwater colonies is 100-200 individuals 
and possibly less when the greenhouses become very hot in 
midsummer. The potential problem is that the available biomass 
may be insufficient for certain molecular manipulations. One 
standard way to investigate mtDNA Vanlabilityeis®to-purify the 
mtDNA from the same species, clone fragments of it and use the 
cloned fragments as labeled probes on Southern blots of total DNA 
extracts of much smaller samples. This is not possible with the 
small amount of material available. (A recent study of satellite 
DNA in another species of similarly tiny wasps used 10,000 
individuals as starting material, Molecular Biology and Evolution 
72351-364. 1990.) Thus the primary options for obtaining data on 
mtDNA variability would seem to be the use of labelled probes 
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derived from other insect species or the use of the polymerase 
Chain reaction (PCR) to amplify specific regions of the wasp 
mtDNA from small Samples. Both options are being investigated. 
Current efforts, problems, and possible future directions for 
each option are discussed below. 

The first insects received were collected and frozen in 
Stillwater and shipped to Fargo in late July. They arrived at 
room temperature with no way of determining what maximum 
temperature might have been reached. Total DNA extractions were 
carried out using 1, 2, 5, 10, and 25 insects in two different 
extraction protocols: 1) a modified Drosophila procedure being 
used in Stillwater for aphids and 2) a "CTAB" procedure being 
used in Fargo for boll weevils. The extracts were digested with 
EcoRI and run on agarose gels. Ethidium bromide staining of the 
gelis#did inotareveal anyRDNASioregthe iextract ssof Vib) u2te5 peands10 
individuals. For the 25 individuals a small amount of DNA 
generally less than 2 kb in size was detected. Southern blottin 
and hybridization to 32-P labelled boll weevil (Coleoptera) mtDNA 
or Drosophila (Diptera) mtDNA did not detect any mtDNA in the 
extracts. The small size of the total DNA suggests that 
degradation of the sample had probably occurred during shipping. 

D. Reed then made arrangements with R. Deerberg (USDA-APHIS, 
Mission TX) to ship mummies directly to Fargo. These were 
received and 100 or more adult wasps were collected over a week 
and frozen at -80 Cc. Fifty individuals from this material were 
used in each of the two extraction protocols. The stained gels 
showed evidence of larger size total DNA, but the blotting and 
hybridization to weevil or fly mtDNA did not reveal any mtDNA 
sequences. The two most likely explanations for this are either 
that there is still not enough mtDNA in that number of insects to 
detect hybridization or that the Diptera and Coleoptera mtDNA 
used as probe do not have sufficient homology with the wasp 
(Hymenoptera) mtDNA to hybridize effectively. 

The amount of DNA in the extracts might be increased by 
using more insects or finding alternative extraction prerecols: 
The hybridization signal might be much better if the probe DNA 
were from a more closely related insect, i.e. another 
Hymenoptera. The obvious well studied Hymenoptera is the honey 
bee. In an effort to find clones of honeybee mtDNA (or any other 
Hymenoptera) contacts were made with A. Sylvester (USDA Bee Lab, 
Baton Rouge), D. Smith (U. Michigan), S. Cameron (Washington BBS by 
M. Hoy (Berkeley), all actively involved in molecular genetic 
research with Hymenoptera. None of them had any Hymenoptera 
mtDNA clones nor were they aware of any in this country. D. 
Smith told me that D. Crozier in Australia has cloned part or all 
of the honeybee mtDNA. A request has been sent to Dr. Crozier to 
see if he would be willing to send the set of clones. 

The polymerase chain reaction is a procedure that can give a 
million fold amplification of DNA sequences that are situated 
between two specific homologous 20-25 base pair primer sequences. 
The amplified PCR product (i.e. wasp mtDNA segment) could be cut 
with restriction enzymes if the product is large enough to 
contain several restriction sites. Smaller products would be 
candidates for complete nucleotide sequencing and comparisons. 
Taking advantage of this technological advance requires first, 
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perfecting the techniques in a system with predictable results 
before trying the unknown insects and second, identifying 
potential primer sequences. I have done preliminary PCR 
amplifications using control lambda DNA template and primers. 
Product amplification was achieved but several variable 
Parameters need to be optimized. Since there is no sequence 
information available for the wasp, selection of possible primers 
will center on ones that have proven successful in more than one 
other species of insect. To this end, contacts I have made with 
S. Cameron and C. Simon (U. Conn.) have proven invaluable. Dr. 
Simon has already sent me sequence information on over two dozen 
primers that have been used to amplify mtDNA and even offered to 
send a small amount of whatever pair we decide might be best to 
try first, probably a set that Spans part of the 12S and 16S 
ribosomal RNA genes. Dr. Cameron likewise has volunteered to 
Share information on primer sequences that have worked for bumble 
bees and braconid wasps, both Hymenoptera. 

It should be mentioned here that W. Steiner (ARS, Columbia) 
is examining D. rapae for allozyme mobility differences. Once 
baseline information is acquired, it will be important for some 
of the same collections to be examined by both approaches 
especially where one of the approaches has detected some 
intraspecific variation. 

Finally, another point came out of my meeting with the 
researchers in Stillwater. Several species of predators have 
also been collected in Eurasia for release in this County Vz 
Most notable are the Coccinellid beetles (lady bugs). These might 
provide a useful backup position should standard DNA techniques 
be slow to provide data about the tiny wasps. They are much 
larger and are Coleoptera which offers the possibility of using 
the cloned Coleoptera mtDNA that I already have as hybridization 
probes. Thus, if there is interest in examining the genetic 
variability of these insects, it should be easier to adopt 
current methodologies. These insects are not being reared at 
Stillwater but may be available from the Beneficial Insects 
Quarantine Lab in Newark or the Aphis Biological Control Lab in 
Niles, Michigan. 

I request that FY91 temporary funds for mtDNA studies on 
parasites of Russian wheat aphid be transferred to CRIS # 5442- 
24000-0006. 


Q 
Q 


Zimmerman 
Army 
Brooks 
Burton 
Faust 
Steiner 
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APPENDIX G. 


Communications Relative to Coordinated Research 
to Determine the Geographic Origin of Heliothis 
spp. Dispersing from Indigenous Hosts and Habitats 
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United States Agricultural Mid South Area Southern Field Crop Insect 
Department of Research Management Laboratory 
Agriculture Service P.O. Box 346 


Stoneville, Mississippi 38776 


October 3, 1990 


SUBJECT: Prospectus for Coordinated Research 


TO. Dr. James R- Coppedge 
USDA, ARS, NPL 
Cotton Insects Research 
Bldg. 005, BARC-West 
Beltsville, Maryland 20705 


THROUGH: D. D. Hardee ppt 0-4-2 


Laboratory Director Pi 
FROM: D. E. Hendricks im 


Research Entom ast 


Enclosed is a prospectus of a research project that was originated in early 
August, 1990 by ARS scientists. Initial planning, support, and specimen 
collections for this study were initiated by ARS personnel as an "in-house" 
effort. However, researchers at various state agricultural experiment 
stations have shown much interest and enthusiasm in this effort. They have 
already contributed live moth specimens so that baseline "fingerprinting" 
techniques can be established and so the genetic profiles of moths collected 
from several key geographic regions can be characterized. 


We thought that you would be interested in the purpose and intent of this 
research project, and welcome your support and suggestons. Although Dr. Karl 
Narang and his team at Fargo seem quite capable of developing the baseline 
fingerprinting techniques, I'm certain we will need your support to 
successfully carryout a project of this magnitude. 


Plans are to proceed, this fall, by shipping additional live moths collected 
from different geographic regions to ARS, Fargo, ND, so Karl can continue 
with development of techniques required to genetically characterize the 
moths. We hope that this type of methodology can be worked during the winter 
months. 


We're always glad to hear from you. 


cc: 
K. Narang, Fargo, ND 

J. D. Lopez, College Station, TX 
Peering cen.) Lane 20k 





yizee mi hevanigtio v0 Jeri tosloxq satperot 6 20 2uyesqantg. &- 
nentoogn bas ,2¥oqqva ,naldnelg taksint on Sg cary 
*sayod<nt” op ae Lonacese¢ OMA ve basatsini 414¥- 


evar oll 270790 athe al Gastyuittise Bil 


- iho Laageagint” eytieeed 2401 0% 20 cai yal 
bessellop aed 14 aasilozg plsansg ont me . — Ar) 
. ar Siiqaagoag Yom £ 


ati Je dwegit fre eeeqrnq ods ot brscusaoe! ae 
(764-99 eoodzagyue baw JTagqey Tey Map 


andl pss gargotevet: ‘Po vlteqas estop Bonz pl 


besoslles 


aid 


ama tyes biM 





aver ,€ zeders% 


fee nueod basunlbbiow) x07 zusoequord . > 
agveqqed heel, 10 


re oe ,ade0 

iaaesend fT wank worteD 
snow DRAG ,200- able 

20%0S hoeelveel otiaveris’ 


oes hee nobrat dod = | BOUOMNT 


4o5n0740 Yeeaazodet 
a. aE ee Re a 


3 Seer gaan? fomensi 


a? h gpteinae 
























3u “tt 3 a 





snemrneges Depart! oo trys 03524 ee ba = 


bostratoamdy vd ana wards 


ad sxOQ BUA THeY bear, iv am nlurres: aT, 
qbut kits kw eet Ya.ssabory 8: 


om, OH ,ogie? , 
qitankasrroy | ad 
fatsow sd ine vaotob: 






Er2 


From: D. E. Hendricks 
SIML, ARS, USDA 
P. 0. Box 346 
Stoneville, MS 38776 


October 2, 1990 


PROSPECTUS FOR COORDINATED RESEARCH TO DETERMINE THE GEOGRAPHIC ORIGIN OF 
Heliothis spp. DISPERSING FROM INDIGENOUS HOSTS AND HABITATS. 


Coordinators (ARS, FY 1990) Karl Narang, RL, Fargo, ND 


Project. Origin: 
Research Period: 


Objective: 


Research 


Approach: 


Don Hendricks, Stoneville, MS 
Juan Lopez, College Station, TX 


U.S. Dept. Agriculture, Agr. Research Service, (In-House). 
July, 1990 to July, 1994. 


Develop methods to identify the geographic origins of 
Heliothis spp. moths dispersing from unique habitats. 


Establish baseline techniques to "fingerprint" Heliothis 
adults that have been collected alive from traps and/or 
adults reared from larvae collected from identified native 
or cultivated host plants. Fingerprinting techniques must be 
established for the adult (moth) stage, since candidate 
migratory specimens can be collected most expediently in the 
future as moths caught alive in traps baited with 
appropriate attractants. 


Baseline fingerprinting will be established by a multiple 
approach; 1) by determining the genetic structure of moths 
collected from different geographic regions, and 2) by 
determining diagnostic enzyme loci and significant allel 
frequency differences. Genetic structure of the moths will 
be characterized by the biochemical patterns exhibited from 
analyses of isoenzyme DNA, mitachondrial DNA, ribosomal DNA, 
and hydrocarbon profiles. 


Determine the origin of moths collected during subsequent 
years in different geographic regions by comparing their 
fingerprints with the baseline fingerprints of moths 
previously collected in these designated regions. 
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Prospectus for coordinated research (Con’t): 


Research 
Requirements: 


Collection of 
Moths to Oct 90: 


To establish the baseline fingerprints of moths from each 
geographic location, representative samples of living moths 
must be collected at locations within the geographic range 
of habitat supporting native individuals. Specimens may be 
collected as living adults by hand, or from exsisting or new 
traplines, or collected as last Stage larvae from identified 
host plants (indigenous or cultivated) and allowed to 
develop to the moth Stage. These specimens should be 
collected at intervals of 3 to 4 weeks throughout the period 
when host plants: are available, possibly from April to 
November. 


Specimens collected from native host plants and reared 
to the adult stage may provide the most reliable genetic 
profile for use as baseline fingerprint standards. 


Living moths can be shipped by Express (overnight) Air 
Freight to Dr. Karl Narang, ARS, Fargo, ND for genetic 
fingerprint and biochemical analysis (July 90 - Dec 90). 


Shipments of moths to ARS, Fargo, ND have been made during 
Aug, Sept, Oct, 1990 by ARS and various State Experiment 
Station researchers. Geographic locations of these moth 
collections and shipments are as follows: 


ARS, Stoneville, MS 

ARS, Oxford, NC 

ARS, Lane, OK 

ARS, College Station, TX 
Bossier City, LA 
McGehee, AR 
St. Joseph Parish, LA 
Ankeny, IA 
Columbia, MO 
Lubbock, TX 


This research project has been coordinated within ARS using "in-house" support. 
Success will depend on the continued cooperation and help from both ARS and 
State researchers and technical personnel. Rate of progress may be limited by 
budgetary constraints. 
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APPENDIX H. 


Poster Titles/Scientists, Entomology 
Program Review, August 14-16, 1989 


114 





egolotetne ,atelanoio? \aei2!T xstecd }h SLOMATTA 
OSE, ,8f-41 fangnA .vatvot meryots 


LOCATION 


Rm. 


Rm. 


Rm. 


Rm. 


283 


297 


215 


eCoo 


TAAL 


a Fake 


208 


792 


21> 


. 274 


Lis 


RED RIVER VALLEY AGRICULTURAL RESEARCH CENTER | 


SCIENTIST 


ADAMS 


BUCKNER 


GASSNER 


HEITLMANN 


LEOPOLD. 


NELSON 


NORTH 


POMONIS 


ROEHRDANZ 


ROJAS 


BIOSCIENCES RESEARCH LABORATORY 
FARGO, ND 


BUILDING 1 
SECOND FLOOR 


POSTER TITLE 


Housefly Reproduction: The Role of 
Neuropeptides/Hormones 


Excretion Mechanisms for Lepidopteran Insects 
Magnetic Resonance Imaging Research in Entomology 


Isolation and Characterization of Sex-Specific cDNA 
and Genomic Clones of the Boll Weevil, Anthonomus 


grandis 


1) Bioregulation of Microfibril Orientation in Insect 
Cuticle 


2) Ornithine Decarboxylase Gene Expression in 
Developing Embryos of the Housefly, Musca Domestica L. 





Navel Very Long-chain Methyl-branched Hydrocarbons in 
Lepidopteran Pupae 


Suppression of Natural Populations of Boll Weevils through 
Genetic Engineering 


Insect Cuticular Lipids 


Mitochondrial DNA Diversity Among Populations and Closely 
Related Species of Economically Important Insects 


Cryobiology and the Preservation of Germplasm of Insects 
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RED RIVER VALLEY AGRICULTURAL RESEARCH CENTER 
BIOSCIENCES RESEARCH LABORATORY 
FARGO, ND 
BUILDINGS 5 AND 6 
FIRST FLOOR 


LOCATION SCIENTIST POSTER TITLE 








Bldg. 6 DEGRUGILLIER Latent, Hereditary Viruses of Heliothis: The 
Basis of Inherited Male Sterility? 
Bldg. 5 McDONALD Genetic Studies of Diabrotica Pests of Corn 
Bldg. 6 RIEMANN Lepidopteran Biology 
BUILDING 1 


FIRST FLOOR 


LOCATION SCIENTIST POSTER TITLE 





Rm. 153 BARKER Sunflower Insect - Sunflower Interactions 


Rm. 162 STILES Cuticular Proteins of the Cotton Boll Weevil 


SCIENTIST POSTER TITLE 





CHARLET Host Plant Resistance and Management Systems for Sunflower Insects 
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APPENDIX I. 


USDA Research Priorities for Fiscal Year 1992 
(Joint Council on Food and Agricultural Sciences) 
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RON Joint Council on Food and Agricultural Sciences 


Secretariat: 

Suite 302 Aerospace Building 
U.S. Department of Agriculture 
Washington, D.C. 20250-2200 


June 30, 1990 


Honorable Clayton Yeutter 
Secretary of Agriculture 
Washington, DC 20250 


Dear Mr. Secretary: 


As agriculture enters the decade of the 1990's, it is faced with many changes: 
new political and trade boundaries; a turbulent business environment arising 
from increased integration of the agricultural sector into the national and 
world economies; advances in technology; projected modifications in Government 
regulations; increased concerns about the environment, nutrition, and food 
safety; and potential shifts in weather patterns. 


These complex, worldwide, multidimensional changes have serious implications 
for U.S. agriculture. They require the Nation's food, fiber, and agricultural 
industries, including small firms and family farms, to remain highly efficient 
and internationally competitive while providing wholesome products in an 
environmentally sound manner. 


This report, Fiscal Year 1992 Priorities for Research, Extension, and Higher 
Education, represents the Joint Council's assessment of what the food and 
agricultural science and education system needs to accomplish in order to 
optimize the Nation's agricultural enterprise. 


The five priorities for fiscal year 1992 are of equal status. They encompass 
the issues of: 


Compatibility and Sustainability of Agriculture and the Environment 
Global Competitiveness and Expansion of Agricultural Markets 
Abundant, Affordable, Safe, and Nutritious Food for Optimal Health 
Scientific and Professional Expertise in the Food and 

Agricultural Sciences 
Social Stability and Changing Values in America. 


(e) (=) () 
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The Joint Council appreciates the opportunity to discuss this report with you. 


Sincerely, 


CHARLES E. HESS 
Cochair Cochair 


The Joint Council fosters coordination and planning in public and private research, extension, and teaching in the food and agricultural sciences. 
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